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ABSTRACT

A modified Keyword Out of Context (XWOC) system was developed to gain rapid
control over more than 8,OCO scattered, unindexed documents. This was the
first step in, providing the technical information support required by Air
Force Rocket Propulsion Laboratory scientists and enginee.ý-. Implementation
of the KWOC system, computer routines, and progress made during the course of

* the contract are described. Results are evaluated and recommendations for a
total technical information program are presented. Complete, detailed pro-
cedures for operating the system are provided in the appendix. This includes
an extensive, cross-referenced thesaurus.
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SECTION I

INTRODUCTION

In a 1965 study, conducted by the Lockheed-California Company under Air Force

Contract A" 04(611)-10915, it was demonstrated that Air Force Rocket Pro-
pulsion Laboratory (AFRPL) personnel had a need for an effective information
retrieval service. Contract AF 04(611)-11749 was awarded the Lockheed-
SCalifornia Company in June of 1966, to meet the most pressing information re-
quirements of AFRPL personnel as quickly as possible.

I Specifically, the Lockheed-California Company undertook development of a

rapid indexing system, associated computer programs, indexing procedures, and
the indexing of approximately 8,000 technical documents.

A title-based keyword index, supported by corporate author, contract number,
and citation indexes, was selected for the basic system. While not the most
advanced method for storage and retrieval of information, it uas most suited
to satisfying immediate needs and it provided a firm base upon which to

t develop a more sophisticated system.

This report describes the conversion to automation, the automated system and
computer routines, and progress made during the course of the contract.
Finally, the system is evaluated and recommendations for futuie work are
presented.

1. AFW•L INFORMATION FACILITY SURVEY

A study of AFRPL information facilities and a survey of AFREL personnel
technical information requirements were comrleted in August 1965. The
information facility study revealed that approximately 8,000 unindexed
document titles were scattered throughout the various AFRPL offices. The
actual number of documents, counting duplicate copies, was estimated at
about 30% higher than individual document titles, Incoming documents numbered
about 4600 annually, including duplicate copies. Of these, some 3325 were
distributed directly to the individuals concerned. No library record was
kept of the 3325 documents. The remaining 1275 documents were received
directly by the Air Force Flight Test Center (AFFIC) Technical Library and
issued to AFRPL personnel on a permanent retention basis.

Survey results of AFRPL personnel technical information requirements
I- indicated:

* There was a pressing need for central document storage associated
with an indexing system capable of quickly gaining control over the
many scattered, unindexed documents.

1
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* Documents should be on hand and easily retrievable when needed. This
requires an active selection, acquisition, indexing, and circulation
program.

a Scientific personnel required a Selective Dissemination of Information
(SDI) system as an aid in keeping abreast of the rapidly advancing
propulsion technology.

e Complete literature search service was desired in support of problemsI encountered in the course of research.
SAbstracts would be helpful in an automated indexing system printout

A enounee nthe cus of riteseac.
to overcome the ambiguity of titles.

*A need and desire for an on-base information retrieval course was expressed
ifby AFRPL personnel in subsequent conversations, too late for inclusion in the

survey report.

2. RAPID INDEXING SYSTEM4

A Key Word Out of Context (KwoC) system had been developed at the Lockheed-
California Company (CALAC) and programmed for the IBM 7080. The system was
used to gain quick control over CALAC's internal documents as the first phase
of the Company's overall inr'ormation center automation project.

CALAC's KWOC system was modified to meet AFRPL's format and printout require-
ments and the computer program was converted for use on their IPM 7040.
DetailEd documentation was provided for program maintenance, and step by step
instructions were written for keypuno--hing and computer operations.

I The AfIPL Data Processing Programmer was put through a familiarization period
with the program logic. Program modifications, as required in the continuing
effort, were then made by the Programmer in consultation with CALAC Data
Processing Planning, personnel.

U Indexing Procedures, including a Corporate Author Authority List, were com-
pleted in preliminary form prior to the start of on-site indexing. Indexing
routines, forms, and flow of work were developed. A system was developed for
gradual recall of the unindexed documents scattered throughout the AFRPL
facility. Office space and equipment were provided and the Rapid Indexing
project became operative.

3. FUTURE PLANS

The Rapid Indexing System is very flexible. While meeting immediate AFhPL
documentation requirements, the system also provides a firm base upon which
to develop an advanced, more sophisticated information system. Future plans
include both increased information services and use of improved equipment.j2
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Controlled vocabulary indexing has been made feasible by the printout of
keywords generated in the IWOC system. This printout, when corss-referenced,
becomes the basic thesaurus for future indexing. Once a controlled vocabulary
is used, a more advanc.ýd information system can be developed. Such a system
can index more specifically and with greater consistency, eliminate word
suppression. combine descriptors to serve in lieu of an abstract, and provide

- selective dissemination of information.

Several advances in automated equipment are worth consideraton in future
V plans. Optical scanning equipment has been developed recently that permits

airect recordxLng of data from source documents on to magnetic tape. Audio,
rather than visual response, is now practical. Extensive use of microfiche

2 hes become attractive due to standarization of the microfiche and improved
readenz and reader-printers.

Advantages, capabilities, and applications of the more sophisticated systems
and advanced equipment to AFRPL's information system are explored in detail

in £ECTION$ VI and VII.
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SECTION II

CONVERSION TO AUTOMATION

1. CHRONOLOGY

The period from July 7 through July 20, 1966, was devoted to setting up and
equipping the Lockheed Indexing Facility at the Air Force Rocket Propulsion
Laboratory. Arrangements were made for acelivery of the first 43 cartons of
reports for indexing. Upon arrival, these documents were sorted by corporate
author; duplicate copies were removed and prepared for destruction.

An indexing test run was started on July 20, and the first trail keypunch
input sheets were typed on July 21. On the basis of test results, typing
rules were established and a method for indicating chemical subscripts and
mathematicsl superscripts was devised.

During the period from July 25 through July 28, procedures were developed for
submitting corrections tokeypunched entires. Final rules for establishing
corporate author entries were formulated. The 1WOC object program conversion
was compltted, the AFRPL Data Processing Programmer was instructed in opera-
tion of the system, and the sample computer run based on 55 documents was
completed.

Computer documentation was submitted to the Air Force in August. Included in
"the documentation were:

a narrative description of the KWCO indexing computer system

* program logic

* record formats

* compilation source deck lists for all programs

* a test case

* Job run procedures

* punched card decks for operation and maintenance of the system.

The first 935 documents were indexed and a printout, covering 585 of these
documents, was obtained.

Systems for flow of reports into and out of the Lockheed Indexing Facility
and for designating document location became operative in September.

A revised edition of "Procedures for the AFRPL Rapid Indexing System" was
Issued in December. This revised edition completely replaced preliminary
procedures.

5__
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The first cumulative printout, covering 1591 documents, was issued on
Jan iary 27, 1967. On February 8, the first shipment of documents was received
frcm the Air Force Flight Test Center (AFFTC) Technical Labrary.

On March 24, the second cumulation, covering documents 1 through 2792, was
issued. The remodeled AFRPL Library and new vault officially opened on
March 31, 1967.

The third cumulated index, covering documents 1 through 4500, was distributed
or May 12, A total of 8280 documents was indexed between July 20, 1966 and
May 31, 1967.

At close of the initial contract, on June 27, 1967, a cumulation of documents
I through 8280 was completed. This final cumulation provided the list of
keywords and suppressed terms necessary for producing the thesaurus. An
additionall 558 documents were indexed for keypunching and printout at a later
date.

2. BACOZROUND

The Rocket Propulsion Laboratory is the orgarization assigned the responsibility
for Air Force rocket propulsion research and development in the amount of
approximately $42 million a year (FY 67). To this end, AFRPL personnel
monitor about 225 contracts, are engaged in over 30 in-house projects, and
evaluate over 125 unsolicited proposals annually. They also prepare an
average of 125 major purphase requests, each of which yields from 5 to 15 de-

tailed technical proposals which must be evaluated.

AFRPL scientists and engineers must be constantly aware of the latest develop-
ment in the fields of propulsion, materials, and instrumentation, advanced
techniques and materials under study, and successes achieved elsewhere. With-
out this currer c state-of-the-art awareness they cannot properly carry out
their in-hor-e projects, prepare purchase requests, evaluate proposals, and
monitor contract results. Rapid retrieval of the report literature is one of
the essentials for affective performance of the Laboratory's assigned tasks.

In pursuit of these R & D activities, AFRPL receives over 4600 documents
(including niplicates) per year. Of these, only the AFRPL Memoranaum Reports
and Technical Reports, numbering over 500 annually, are under excellent control.
They have been well indexed by the AFRPL STINFO office since 1958, and the
cumulative index receives wide annual distribution.

Another segment of reports, averaging over 1200 a yeac, are ordered by AFRPL
personnel for permanent retention through the AFFTC Technical Library. Until
the spring of 1967, when a large classified vault was constructed, the AFRPL
Technical Library was not equipped to handle classified documents. Consequently
AFRPL scientists and engineers relied primarily on their own individual techni-
cal document holdings with a relatively small reliance on AFFIC main base

library classified holdings.
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Reports produced under AFRPL contract are rec-eived directly by contract
monitors. Each individual keeps documents related to the contracts for
which he i3 responsible. Others obtain required reports through personal
contact with contractors. Reports distributed by the Chemical Propulsion
Information Agency (CPIA), about 250 per month, are distributed to individuals

by areas of interest.

At AFRPL, these reports have not been centrally indexed or stored. Mostp individuals maintain unindexed, personal files. Others discard monthly re-
ports and file quarterly and final reports by contract number. Some units
keep their reports in scattered filing cabinets without any special filing
order or indexing system. Several units have centralized their filing
cabinets and maintain simple-to-complex filing and indexing systems. One unit,
with over 3000 unindexed reports, has a serious retrieval problem. Another
unit receives no reports and is unable to utilize reports scattered through-
out other offices and buildings.

In the light of such diverse methods of acquiring, storing, and retrieving
documents, conversion -o automation could only be effected by establirhing a
unified Indexing system.

It was decided at the outset that, with the availability of documents affordedI, through a centralized system, duplicate copies of documents could be discarded
without loss of effectiveness. However, two copies of more recent reports
are now being retained.

The AFRPL STINFO Olffice was to assume responsibility for obtaining gradual
AN release of documents for indexing. Both parties cooperated closely in quickly

solving problems that might otherwise have caused lengthy delays in launching
and implementing the conversion to a computer-based, rapid indexing system
and a centralized collection of indexed documents.

3. INDEXING SYSTEM

A Keyword Out of Context (KWOC) system was adopted for indexing the backlog
of reports. The system's end-product was to be a computer generated book
catalog consisting of several indexes.

a. Indexes

The computer program yields four major printouts or reports. Of these,
two are for monitoring purposes, and two are indexes. A third monitoring
device is a by product of one of these indexes.

(1) Citation Index

The Citation Index is in retrieval number order and has the same
function as a library's shelf list. It consists of the retrieval
number, corporate author, document title including enhancement terms,

___7
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personal author, contract number, report number, AD number, date,
number of pages, number of references, and security classification.

(2) KWOC Report

The DWOC Rejnrt yields three additional indexes by treating corpon
authors and contract numbers as keywords. It also provides a final
error detecting printout, the No Key Error section, discussed under
monitoring reports. The WOC Indexes consist of:

(a) Keyword Index

Similar to a library's subject catalog, the Keyword Index
consists of a keyword, followed by all document titles from
which the keyword was extracted. Date of report and retrieva-.
number are presented for each title.

(b) Corporate Author Index
+ i

The Corporate Author Index has the same function as a library's
author catalog. It consists of an abbreviated corporate author
designation followed by document titles of reports issued by the
corporate author concerned. Date and retrieval number follow
each title.

(c) Contract Number Index

This index consists of a contract number followed by document
titles of reports generated under the contract. Date and re-
trieval number follow each document title.

b. Monitoring Reports

Three reports are produced for monitoring the accuracy of the indexes.

k Two are separate reports and one is a section of the KWOC Report.

(1) Title Master Report

Prior to the computer run, which will result in the various indexes,
the sorted master input is audited for card code and retrieval number
errors. These computer detectable errors are printed out on the Title
Master Report.

(2) Keyword Frequency List

The Keyword Frequency List is an alphabetical listing of all keywords
resulting from permutation of words in document titles. This list

8



indicates the number of times each keyword occurred and which
keywords were truncated bl.caurc of the 18 character limitation. It
guides the indexer in selection of descriptors and suppression of
terms.

(3) No Key Error List

This s-ection of the KWOC Report indicates document titles without
keywords. These titles 'would not appear on the Keywo)rd Index without
title enhancement.

This program provides all indexes and error reports needed for AFRPL to
gain access to the indexed reports and for the programmer and indexer to
monitor the program. These computer-produced indexes can be issued end
cumulated in any desired frequency or quantity within the duplicating
capabilities of the printer.

c. Computer Inputs

Thýre inputs, resulting from information developed by the indexer, are
needed to obtain the desired computer runs.

(1) Bibliographic Information Cards

These cards are keypunched from tV- bibliographic information on the
keypunch input sheets which result directly from the indexing process.

(2) Exclusion Word File

This is a file of keypunch cards produced from the suppressed word
list prepar-ed and maintained by the indexer. The final, complete

suppressed word list appears in SECTION IV of the appendix.

(3) Controls

A set of controls are initiated by the indexer to obtain the type of
computer run he requires. These controls are treated in SECTION III
on the basis of computer processing and in the Appendix (SECTION x)
in relation tu the indexing function.

4. PROCESSES AND COMPUT REPORTS

This section describes the indexing process, brings out significant problems,
and indicates how they were resolved. It describes further the computer
reports, editing and correcting methods and their application.

Flow of documents through the indexing process is shown in Figure 1, and
consists of the following steps:

9
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a. Receipt of Documents

b. Preparation of Report Number File

c. Indexing

d. Storing of Documents

e. Preparation of Computer Input Sheets

f. Keypunching

g. Computer Processing

h. Editing and Evaluating

The computer system is discussed in SECTION III and complete indexing pro-
cedures are presented in the Appendix.

a. Receipt of Documents

Several monhs prior to start of indexing, the AFRPL STINF10 Office re-
quested Laboratory personnel to cull their files for useful unclassified
and confidential docunments for which they had no imm-diate need. These
documents were sent to a vault for temporary storage. As a result,
approximately 1900 documents were available for indexing at start of the
program.

A controlled flow of documents into the Lockheed Indexing Facility vault
was essential to maintenance of the indexing schedule. To achieve this
(controlled flow, the STINFO Officer established a rotation schedule for
each division to deliver its documents for indexing. Two men in each
division were appointed as contacts for this purpose.

b. Report Number File and Duplication %heck

Having determined that one copy each of the older documents was sufficient,
a system was developed to eliminate duplicate copies before indexing. A
report number/r-etrieval number file was established on 3" x 5" cards.
Each docutmeni. was checked against this file. If a card bearing the report
numb3r was on file, the document was discarded. If no card appeared, a
retrieval number was assigned to the document and a report number/retrieval
number card was made and filed.

While other methods of checking for duplicates were considered, none proved
practical. In all cases, duplicate copies would have been indexed, input
sheets typed, cards keypunched, and computer processes performed before
duplication could be discovered either through manual scanning of printouts
or automatically through an error detection code.

c. Indexing

The document itself was used as the indexer's worksheet. Through title
page coding, the typist received the information required for filling out



the keypunch input forms. Detailed indexing procedures are presented in
SECTION I of the Appendix, and briefly described below.

(1) Document Cover Marking

Each document was assigned a unique, five-digit retrieval number.
This number was written on the document's cover and served to
identify the document in the computer printouts and on the library

shelves.

(2) Title Page Coding

The title page was marked with a code keyed to the keypunch innut

sheet. Each sheet contained space for three documents. A keypunch
input form, explaining the coding used on document title pages, is
shown in Figure 2.

Since title pages do not contain the complete bibliographic informa-
tion required in indexing, some data must be added as shown in Figure 3.

d. Storing of Documents

While remodeling of the AFRPL Library a:ýd construction of the adjoining
vault was in progress, most reports were stored in a temporarily available
vault after indexing. Others were returned to the individual collections
from which they had been recalled for indexing.

Once remodeling and construction were completed, it was necessary for the
Librarian to know the location of the documents so they could be recalled
for central storage. To facilitate recall, the location and safe number
of each indexed document returned to personal files was included as a
title enhancement term.

The original plan was to house the entire document collection in the new
vault adjacent to the library. Retrieval numbers were therefore assigned
consecutively. It has since been decided to shelve unclassified documents
in the library. This breaks the numbering sequence on the shelves. There-
fore, itis not possible to determine, without checking the records,I whether a document is out on load or shelved in the vault.

e. Input Sheets

Indexing information is typed on the keypunch input forms directly from
the document's coded title page. This eliminates need for a worksheet.
All letters are typed as capitals except the letter "o", which is typed
in lower case, to disting-uish it from zero. Figure 4 shows a typed key-
punch inpuL sheet.

12
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I
LPC Report No. 689-.Q-1

Copy No.

TECHNICAL REPORT NO. B PL-T-65-108

(Uncausified Title)

[DEVELOPMENT OF AN ELASTOMERIC SEAL FOR
OMNIAXIAL MOVABLE NOZZLES (LOCKSEAL)

QUARTERLY REPORT NO. 1 /REP-LPC-689--1,AFRPL-TR-65-108J

[/ by

2A 1LOCKHEED,-PROULSION COMPANY
Redland, California

May 1965

to
AIR FORCE ROCKET PROPULSION LABORATORY

RESEARCH AND TECHNOLOGY DIVISION
AIR FORCE SYSTEMS COMMAND

UNITED STATES AIR FORCE,
EDWARDS, CALIFORNIA

2D - May 65
2E - 1082F -32G-C

3A - AF04(611)-10537

LOCKHEED PROPULSION COMPANY
P. 0. BOX 111

REDLANDS, CALIFORNIA

Figure 3 - Coding of Title Page
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Fi•ure 4 - Typed Keypunch Tnput Sheet Based upon Title Page Coding
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f. Keypunching and Error Correction

Air Force personnel, using the information on the keypunch input Sneets,
keypunch a maximum of four cards per document. These bibliographic
information cards and their functions are described in SETION III.

The keypunch input sheet is also used for correction -cf errors detected
in preliminary piintouts. Column 6 of the Document Retrieval Number box
has been set aside for the correction code. It is shown and labeled in
Figure 2.

To make a change, th,. document's retrieval number is entered, followed by
a change :-.de. Tho letter "A" is used for the r 'rst change, "B' for a

chang~e that supersedes "A". and so fLorth,. It lb, not necessary to fill inI
the entire form. Only additional or corrected infoneation need be entered
on the key ,ouch input form. Full p)ocedure is covere'1 in SECT1ON I of the
AppendL. .

g. Comoruter Processing and Reports

As indicated earlier, there are four computer reports providing three
monitoring controls end four indexes. These are aiscusssd in the order
of thCs*r production as shown in Figure 1.

(1) Title Master Renort

The Title Master Report is a listing of mev.hine detet•able errors.
"The .,ample show:n in Figure 5 notes such errors as duc.iicate retrieval
numbers, improper retrieval numbers, and retrieval r'i.wbers out of the
range of the sequence being run. Theoe errors are decected during
the input data audit and the list compiled. They concern the document
retrieval numbers and the four lines (Tl, T2, A and R) on the kcypunch
input forms.

In Figure 5, the folJowing errors are indicated:

* TNo keypunch cards for line "T2" of retrieval number 07112
SA

* Two cards each for all lines (A, R, T1 and T2) of retrieval
number 07113,

* Two cards for line "R" of 07455

* Two "Ti" cards for 07572,

* Two "A" cards for 07733,

*A non-existent line (line 2) for 07895, and

* An unacceptable retrieval or accession number (50240) since
the highest number used in the sequence was 08280.

:16
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(2) Citation Index

The Citation Index is the only report providing complete bibliographicinformation and is similar to the shelf list of a library's card

catalog. It provides essentially the same information and represents
the numerical order of the actual documents on the library's shelves.

A sheet of this printout is shown in Figure 6.

In addition to information brought out in other indexes this index
includes:

a Corporate author

e Personal author

* Contract number

* Primary report number

* AD number

* Date of document

* Number of pages

* Number of references

* Security classification

Many documents do not contain all the elements which the Citation
Index can accommodate. Fbr example, document number 00836, which isshown in each of the index printouts illustrated, there are neither
personal authors nor an AD number.

(3) Keyword Frequenzcy List

The indexing system automatically produces a report, in alpha-numeric
order, of all keywords used. Frequency of each term's occurrence is
tabulated in the format shown in Figure 7. This printout serves
several useful functions. It simplifies detection of keyword errors.
It quickly identifies areas in which keywords are overused. It aids
in subsequent indexing by enabling standardization of hyphenated terms.
It represents the complete vocabulary used in indexing and thereby
forms the basis for a thesaurus.

Truncated keywords are terms containing over 18 characters that are
automatically cut off by the computer at the 18th letter. These terms
also appear on the Keyword Frequency List together with the document
retrie.al numbers. The document retrieval number permits rapid
location of the complete term in the C:tation Index.
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(4) W•OC Report

The KWOC Report is divided into four sections: No Key Error section,
Keyword Index, Corporate Author Index, and Contract Number Index.
Since the indexes are sections of the same report, they all appear in
the same format.

The Keyword Index has been further subdivided into a repor't number
index and a document location index by manipulation of terms rather
than through computer programming. These indexes occur within the
body of the Keyword Index and therefore are not shown on the flow
chart (Figure 1).

(a) No Key Error

This is the first of the four KWOC sections. Refer to flow chart,
Figure 1. The No Key Error section is a safeguard against the
pos.sibility of a document not appearing in any portion of the
Keyword Index due to absence of keywords in the title. In
actual practice this report was never needed, since the indexer
had always provided necessary keywords as title enhancement terms.

(b) Keyword Index and Title Enhancement

This is the second of the KWOC sections shown in Figure 1.
Significant words in the title provide the indexing terms under
',hich a document can be retrieved. As shovn in Figure 8, this
index is an alphabetical listing of keywords followed by the
"titles containing them. Each keyword appears only once unless
the number of entries under a term continues on the following

page. In that event, the keyword is repeated at the top of the
new page.

Each entry under a keyword contains the full title, title
enhanement terms, date of report, and retrieval number. Securityclassification of thleoire is not given since only unclassified
information appears in the printout.

Keywords are limited to 18 characters, thereby eliminating the
possibility of such combined terms as ENGINE-OPTIMIZATION and
MECHANTCAL-PROPERTIES. Should a space occur between two words
of a combined term, each term will index separately. In
MECHANICAL PROPEMRIES, for instance, mechanical will appear under
the "M's" and propert.es under the "P's".

Numbers preceding letters are automatically dropped. A term such
as 5KS4500 will index as 1i4500.

Keywo'ds which do not occur in a title cannot appear as indexing
points in the Keyword Index. Terms in a title may be combined by
Joining them with hyphens and they may be simply transposed, but
radical changes of the title are not permitted.
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The indexer can use various devices to index each document
adequately within the computer imposed restrictions. These
methods are treated extensively in the Appendix. He may, for
example, transpose 5KS4500 MOTOR to MOTOR-5K34500.

The phrase "...process for recovery of uranium.." would riot be
altered. However, the combined term URANIUM-RECOVERY can be
added as a title enhancement term. Such terms Pre separated from
the actual title by a virgule ( / ).

Such a system imposes a number of restrictions upon the indexer.
Operating within these limitations, the indexer must exercise a
high degree of skill and judgement to index each document properly.

A Report Number Index was produced by aiding originating agency
and issuing agency report numbers as title enhancement terms.
The computer printouts (Figures 8, 9, and i0) illustrate this
method for document number 00836. In Figure 8, the Lockheed
Propulsion Company (LPC) and Air Force Rocket Propulsion Labora-
tory report numbers have been added as title enhancement terms.

Since title enhancement terms appear as keywords, the various
report numbers can be easily located. Figure 9 shows the AFRPL
report number entry and Figure 10 illustrates the originating
agency's report number as a keyword. Report numbers, other than
AFRPL, are prefixed by REP to bring them together in the index.
As explained in SECTION IV, paragraph 3c(2), these entries have
been gathered into a single section of the book catalog.

A Document Location Index became necessary because all documents
could not be stored initielly in the same location. A location
code war developed ;o indicate the safe number in which each
document was stored. This code became a keyword to produce the
Keyword Xndex entries shown in Figure 11.

(c) Corporate Author Index

This is the third KWOC report section illustrated in Figure 1.
To overcome the 18-character corporate author limitation, standard
abbreviations were established. For the most part these
abbreviations are easily recognizable. However, to avoid any
possible difficulties, Section 2 of the apptndix has been divided
Into three sections for the benefit of the user and the indexer.
Part 1 is specifically for the index user and lists the 18-
character corporate author abbreviations followed by the full
corporate author name. Part 2 is the tool of the indexer and lists
the full corporate author followed by the 18-character abbreviation.
To ensure, insofar as possible, consistency in the abbreviations
and thereby make the abbreviations even more intelligible.
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Part 3 contains a standardized listing of the most frequently
used abbreviations. A sample of the corporate author index is
shown in Figure 12. This section is in the same format and
contains the same information as the Keyword Index. As far as
,,he computer program is concerned, both indexes are part of the
same KIWOC report. The corporate authors have been removed from
the keyword alhabetical sequence for convenience of the user.

This method was selected to provide useful tibliographic informa-
tior concerning the documents listed under each corporate author.
The alternative would be to list only the retrieval numbers of
each docnent. Each sheet would then contain three columns of
corporate authors instead of one. However, it would be necessary
to consult the Citation Index to identify each document.

Provision has been made for only one personal author. Should
more than one occur, column 44 of line 3 of the keypunch input
Ssheet (Figure 4) provides for an asterisk. The computer inter-
prets the asterisk and prints out "et al", tbus indicating that
the document was written by more than one author. Since there
is no personal eithor Index, this information is part of the
Citation Index (Figure 5).

(d) Contract Number Index

The fourth section of the KWOC Report is the Contract Number
Index illustrated in Figure 13. As in all previous indexes, each
entry yields the full title, title enhancement terms, dat& of
the document, and retrieval number.

h. Editing and Cumulating

A preliminary, two copy printout was obtained of each non-cumulative run
for editing and correcting. A five copy run of the corrected version was
then obtained for distribution. Cumulative printouts consisted of merging
several printouts which had already been corrected.

(1) Editing and Correction

As indexing progressed it became increasingly evident that some
control over vocabulary was necessary. Some terms had variant forms,
BI-PROPELLANT and BIPROPELLANT for example. Such variations are
widely separated in computer alphabetization. Other terms were mean-
ingless if left unhyphenated. US AIR FORCE indexes under US, AIR, and
FORCE. Some terms, such as PROPELLANT, gather far too many entries to
be of practical use. These weaknesses of a title-based indexing
system were overcome through editing preliminary printouts. The re-
sultant Keyword Frequency List was used as a thesaurus for consistency
in subsequent indexing.
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Typing and keypunch errors were detected and corrected during
editing uf the preliminary printouts.

(2) Cumulating

Eight printoutc were issued during the year's indexing. Of these,
three were cumulations. Each cumulation included all previous
printouts and superseded them. The final cumulation represented
8280 documents, and totaled 4,191 pages as follows:

Pages

Title-Master List 6

Citation Index 903

•WOC Report

Keyword Frequency List Section 64

No Key Error Section 0

Keyword Index 2503

Corporate Author Section 436

Contract Number Section 279

This final cumulation represents the book catalog of the AFRPL

Library's document collection.
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SECTION III

KWOC COMPUTEB SYSTEM

I. BASIC HARDWARE AND SOFTWARE

The Lockheed KWOC (Keyword Out of Context) Computer System is a series of
COBOL and utility programs Gsigred to Operatc on the 32K Ifl4 yoho/4' Computer
utilizing the IBSYS operating system version 9 modification level 9. The
system requires bix work tapes, a system unit, a system input unit, and a
system output unit. The IBSYS UPDATE and IBSYS SORT utilities are required.
The computer system flow chart is shown in Figure 14.

2. INPUTS

The system utilizes three inputs: keypunch card file, exilusion word file,
and a set of controls. The three inputs result from the indexing process.
Throughout the system, documents are identified by a fivr!-digit retrieval or
accession number unique to each document. These numbers are assigned by the
indexing staff.

a. Keypunch Card File

The keypunch card file is the first input. The file is prepared from the
keypunch input sheets and contains all basic bibliographic information
pertaining to the indexed documents. A maximum of four cards is required
for each document. Each card represents a line on the keypunch input
form. These lines are coded "TI" and "T2" for title and title enhancemrnnt
information; "A" for author, date, pegination, number of references, and
security classification information; and "R" for contract and report
number information.

b. Exclusion Word File

The exclusion word file or suppressed word list is the second input. Since
documents are computer-indexed by words found within the title, it is
necessary to suppress indexing of the meaningless terms. One- and two-
character words are automatically excluded as indexing terms or keywords.
A keypunch card file, containing words of over two characters that are to
be suppressed as keywords, has been developed. Documents will not be
indexed by these terms even if they appear in the title.

c. Controls

A set of controls constitutes the third input. These controls govern the
run number, range of acceptable retrieval numbers, and which of the avail-
able reports are to be produced. To establish these controls the indexer
fills out KWOC Job Run Set Up Sheet shown in Figure 15.
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XWOC JOB RUN SET UP SHEET

TO: __________ DATE: -

"RUN NtJBKR L. L F!ltT CARD INPUT (INCLUDES

LAST CARD INPUT TRANSMITTALS)

FIRST RETRIEVAL NMIBER t [LL I IL.

LAST RETRIEVAL NUMBER I I I I I

XO REPOR YE.S N059
AUTHP REIRT YES N

CONTRACT REPORT YES N4_

CITATIVN REPORT YES No,

KEYWMRD REPORT YES N06 3 (JOBS X8625 (SORT) AND X8626)

EXCLUSION W*RD 7ILE YES N0h X8622 X-WDS DATA

STHIS RUN WILL REGUIRE THE FOLLWING INPUTS(S):

.TRANSMITTALS YES No CARDS YES NO (UTILITY UPDATE)

DATA TAPES: RUN RUN (SPECIFY TOTAL NUMBER

RUN RUN OF INPurs A x5620

RUN ____ RUN SOT C~ftTROL CARDlS

RUN RUN 1 FOR FIRST LINE

RUN _RUNl AN) 1 FR EACH

RUN RUN RUN TO BE INCLUDED.)

SAVE INPUT DATA YES Ni (SPECIFY Um4AD OF x8620 SORT INPUT AND

RETENTI* F TAPE(s).)

RETURN CARDS TO I4MfEED INDEXING YES NO

N-ER Q¶F COIES REPORT Td BE PRINTED

NU4BvR OF COPIES T4 L4CKHEED INDEXING

DISTRIBUTIN F *HER CVPIES:

Figure 15 - KWOC Job Run Set-up Sheet
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3. OUTPUTS

Four reports constitute the system's output. These are described in detail in
SECTION II, part 3g. The first, the Title Master Report, is a list of errors
detected during the audit of input data. A Citation Index, containing full
bibliographic information pertaining to the documents, is the second report.
Entries are in retrieval. number sequence. A Keyword Frequency List of keywords
extracted from the title, together with frequency of their occurrence, is the
third report.

The fourth report is really a group of four stacked 94OC reports. Should a
title contain only suppressed words, it would appear in the No Key Error
section of these reports. Another section is the Keyword Index which presents
keywords in alphabetic sequence. The next section, the Corporate Author Index,
contains the documents keyed on corporate author in alphabetic sequence by
author. The fourth section is a Contract Number Index.

4. PROGRAM DESCRIPTION

a. Utility Update

The IBSYS Utility UPDATE Program• is one of several magnetic tape file
formats for the T040 IBSYS operating system. The program reads the title
master data cards and builds a file of type 2 records for input to program
x8620.

b. Program X8620

This program is an IBSYS Utility Sort. The major sort field is the re-
trieval number. The intermediate sort field is the card code (Tl, T2, A,
and R). The minor sort field is the change code. Controls are entered
into the system via the LABEL control card of this file.

c. Program X8621

This program receives the sorted output from program X8620 and examines
the change code to determine whether the current information is to be re-
placed, deleted, or remain. Records are listed on the Title Master error
report if duplicate card codes are detected, a retrieval number contains
no title information, or retrieval number, within the range specified by
the control cards are missing. A Title Master file is then created,
having one record for each retrieval number that passes the audit.

d. Program X8622

This program reads the Title Master file produced by program X8621 and
extracts the keywords from the title. A table is compiled from the ex-
clusion words and ased to suppress indexing of words appearing in the
Exclusion Word file. Only the first occurrence of a term within a title
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is indexed. This prevents a title from appearing twice under the same
keyword. All words must be greater than two characters in length and
start with an alphabetic character to be indexed. Words shorter than
three characters or preceded by numerals are not indexed. If no keywords
are found in the title, a record is created for the M(OC No Key Error
report.

A descriptor file record is produced for each valid keyword to be processed
on program X8625. The retrieval number is included if the word is over 18
characters long. Each retrieval number generates one record for each key-
word, one by corporate author, and one by contract number for the three
K140C reports. An entry is also made in the Citation Index report for each
retrieval number. The entry contains the retrieval number, 144 characters
of title, corporate author, personal author, ET AL if required to indicate
additional personal authors, contract number, report number, the Defense
Documentation Center's AD number, date, number of pages, number of refer-
ences, and the security code.

e. Program X8625

This IGSYS Utility Sort program sorts the descriptor file from program
X8622 on keyword major and retrieval number minor. By this method titles
are arranged in retrieval number order under each keyword.

f. Program X8626I This program reads the sorted output file from program X8625 and

accumulates the number of occurrences of each keyword not over 18
characters long. A Keyword Frequency report is produced with 150 key-words
and their frequency of occurrence on each page. Keywords of over 18
characters are also listed. They are repeated as often as they occurred
and the retrieval number of each is given.

g. Program X8623

This IBSYS Utility Sort program reads the records for the four sections
of the IGOC report that were produced in X8622. The major sort key is
the report code, intermediate sort is the keyword, and minor sort key is
the retrieval number.

h. Program X8624

This COBOL program builds the KIWOC reports from the sorted output of X8623.

There are four acceptable report codes:

E - No Key Error report

K - Keyword report

U - Corporate Author report

Z - Contract Number report.
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The Keyword report starts a new page whenever the first letter of the
keywrd changes. A duplicate keyword is not repeated on the same page.
A duplicate keyword is repeated only on the first line of each successive
page. All of these reports (Keyword, Corporate Author, and Contract
Number) contain the indexed item. Each indexed item includes full title,
issuing date, and retrieval number.

5. DESCRIPTORS

Provision has been made in the computer program for two lines of descriptors.
These are shown as keypunch cards "Dl" and "D2" of the flow chart, Figure 14.

6. DETAILED FLOw CHARTS

The complete set of flow charts, which have 'een turned over to the Air Force,
are not repeated in this report. While they are required for operation of the
Rapid Indexing System, these charts are not necessary for an understanding of
overall program logic.
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SECTION IV

STATUS AT CLOSE OF PROGRAM

On-site indexing terminated june 27, 1967. As of that date, the basic
collection had been cleared of duplicate copies of documents. The remaining
document: were indexed and shelved in the AFRPL Library.

1. DOCU4ENTS INDEXED

A total of 8,280 documents were fully indexed; thft is, preliminary printouts
were obtained, edited, and corrected. The final five-copy rim was obtained
and distributed. Of these documents, 3,311 or 40%) were unclass.i-Ped, 4,625
(or 55.9%) were confidential, and 344 (or 4.1%) were secret.

Since indexing continued through the last day of the contract, an additional
558 documents were indexed. Of these, 331 were from the Chemical Laboratory
and 227 from other sources. Therefore, a total of 8,838 documents were in-
dexed. However, preliminary printouts of the final 558 documents were not
received in time for editing.

2. BACKLOG

At the initial survey, completed in August 1965, it was estimated that approx-
imately 8,000 documents were available for indexing (Reference 1). Tt was
also estimated that the number of documents increased by about 4,600 per year.
Duplication was placed at between 30% and 35% or about one-third. Therefore,
at the start of indexing in July 1966, 12,600 documents were available. 0f
these, one-third or 4,200 should have been duplicate copies, leaving 8,400
for indexing. This estimate proved fairly accurate.

During the course of indexing, AFRPL personnel acquired additional documents
at a rate of approximately 90 to 95 per week. Estimate at close of contract
placed unindexed documents at 5,000. Of these, approximately 3,500 aie avail-
able for recall and indexing. These documents are distributed as follows:

AFRPL Library 3,000 documents

Chemical Laboratory 250

AFFTC Technical Library 250

The remaining 1,500 documents are in individual collections and not available
for recall.

Experience with duplicate copies indicates that of the 3,500 unirndexed documents
2,350 remain to be indexed. If rate of acquisition remains constant (90 to 95
documents per week), and duplicate copies continue to be discarded, documents to
be indexed will increase at a rate of 65 documents per week or 845 per quarter.
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Snould indexing remain suspended until September 1967, there will be a backlog
of 3,195 documents at start of the new program. Approximately 3,380 will be
added for indexing during the year for a total of 6,575 documents. An active
program tc select and acquire additional reports of special importance to
AFRPL would increase this figure by 2,800 documents for a possible total of
9,375 documents to be indexed.

Effects of a Selective Dissemination of Information(SDI) program and the
possible need to retain duplicate copies of current documents havy not been
considered in these calculations.

3. BO~h CATALOG

The 8,280 document computer printout required a total of 4,191 pages. Of
these, the Title Master List was 6 pages long and the Keyword Frequency List
ran to 64 pages. The remaining 4,121 pages constitute the AFRPL Library's
document book catalog which stacks 15-3/8 inches high. While admittedly an
unwieldy mass of paper, it divides into convenient, easily handled volumes.

j• Through vocabulary maniuplation during the indexing phase, two additional
indexes, undetectable by the computer, were created. This permitted their
production without additional computer programming, but left them embedded in

4 •the Keyword Index. They consisted of a Report Number Index and a Document
Location Index. These indexes were removed from the Keyword Index and

'I collected into separate volumes of the book catalog.

The various i.dexes of the book catalog therefore consist of the following:

* Citation Index

a Corporate Author Index

* Contract Number Index

* Report Number Index

* Document Location Index

* Keyword Index.

A trial use of the book catalog indicated that volumes of 580 to 600 pages
(2- to 2½ inches thick) were the largest easily handled divisions. Consequently
the book catalog was divided into eight volumes. This provided the additional
advantage of enabling a number of people to use the catalog simultaneously.

a. Citation Index

The Citation Index or accession list, which ran to 903 pages, was divided
roughly in half and bound into two volumes:
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Vol. I - Retrieval Numbers I to 4005 (pages 1 - 436)

Vol. II - Retrieval Numbers 4006 to 8280 (pages 437 - 903).

b. Corporate Authcr Index

The Corporate Author Index, which ran to only 438 pages, was bound into a
single volume.

c. Contract, Report Number, and Document Location Indexes

These three indexes are somewhat related, and were combined into a single
volume of 437 pages. Each index i., a section and is marked by a teb label
separator.

(1) Contract Number Index

The Contract Number Index is the first section b, cause of its great
importance. The section consists of 279 pages.

(2) Report Number Index

ThiE section of 60 pages was removed from two different alpha-numeric
positions in the Keyword Index. The Air Force Flight Test Center
(AFFC) and Air Force Rocket Propulsion Laboratory (AFTPL) reports
stand out and appear directly under their straight alpha-numeric
designation (pages 36 to 55 of the printout).

All other report numbers were preceded by the code REP and appear on
pages 1812 to 1851 of the Keyword Index. Within the REP designation,
they are in alpha-numeric sequence.

(3) Document Location Index

Since the AFRPL Library vault was not completed until March 31, 1967,
many documents were returned to the various safes after indexing. By
issuing the Document Location Index as part of each printout, it was
possible to locate these documents until they could ne shelved in the
library vault.

When the vault became available, the Librarian was able to schedule
recall of documents in shelving order. Use of this index will phase
cut after all documents have been recalled and accommodated In the
vault.

d. Keyword Index

The equivalent of a library's subject catalog, the Keyword Index, the
largest (2503 pages) and the most used of the various indexes, provides
the user with a list of all documents on his subject interest in a given
collection. With all other indexes, the user must start with a specific
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piece of information such as an author, contract number, or report number.
The Keyword Index requires no such prior knowledge.

Division of indexes into four volumes proved most effective from the point a

of view of size; user convenience, and ability to accommodate peak loads.
The volumns of the Keyword Index were divided as follows:

Vol. I - A to D (pages 1 to 583)

Vol. II - E to L (pages 584 to 1189)

Vol. III - M to Q (pages 1190 to 1751)

Vol. IV - R to Z (pages 1752 to 2503).

4. ACCOMPLIS1MFM'S

During the course of work, the keyword indexes were improved by controlled
vocabulary, further defining indexing rules, and creating additional indexes.
The Corporate Author List was expanded, rules were formalized, and cross
references were added.

These improvements kept printouts within manageable size, decreased the number
of suppressed words, decreased computer time, and made printouts easier to use.

a. Keyword Index

The Keyword Index, being the largest and most frequently used of the four
basic indexes, provided maximum results from each improvement. Greatest
effort was therefore concentrated in this area.

(1) Exclusion Word File

A KWOC system is based upon automatic indexing by keycwords contained
in a document's title. Since some words in a title ore not useful
keywords, the computer requires a stored list of words that it will
suppress as i.ndexing terms.

The computer must match every word in every document title agatnst
every word in the Exclusion Word File. Therefore, a decrease in the
number of terms on a suppressed word list causes a decrease in computer
processing time.

Thouu a the easiest way to suppress a meaningless term is to add it to
the suppressed word list, other methods were developed. Most of these
methods tended toward a controlled vocabulary which held uown the size

of the auppressed word List.
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(a) One- and TwIo Character Terms

As a start in :reasing terms on the suppressed word list, all
one- and two-character terms were automatically excluded as
keywords. In addition to the usual terms in this category, many
Roman numerals were automatically excluded.

The computer program itself does not recognize Arabic numerals
as keywords unless they are preceded by letters of the alphabet.

These factors paved the way for a further decrease in the exclu-
sion word file.

(b) Hyphenations

A number of terms were removed from the suppressed word list as
indexing terms by the mere expedient of removing hyphens. PART-l,
PART-2, etc. are used fairly consistently in document titles.
Originally it had been necessary to suppress each of these through
PART-15. These 15 suppressed terms were reduced to one by
suppressing PART and removing the hyphen in the title.

Similarly, progress report numbers appear in titles as PROGRESS
REPORT 1 and PR-l. These ran as high as PR-43. By changing
these terms to PR 1, PR 2, etc. in the titles, they automatically
dropped out as keywords without requiring any suppressed terms.

"SEMI-ANNUAL, SEMI-MONTHLY, SEMI-QUARTERLY, SEMIANNUAL, etc. are
also common forms used in titles. Each variation had to be
suppressed as well as the terms ANNUAL, MONTHLY, etc. This was
cleaned up by suppressing the prefix SEMI. Then, in the indexing
process a space was always left between the prefix SEMI and what-
ever followed.

(c) Ordinal Numerals

Maiy reports and proceedings in the AFRPL document collection
contain ordinal numerals (FIRST, SECOND, etc.) in the title.
These terms were removed from the suppressed word list by chang-
ing them to 1ST, 2ND, etc. in the document titles.

(2) Keywords

Every term in a document's title, not suppressed by the exclusion word
file, indexes as n keyword. A keyword is a combination of letters and
numbers between two blank spaces, provided the keyword does not begin
with an Arabic number. Arabic numbers, not preceded by at least a
single letter, are read by the computer as blank spaces and do not
index.
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The more keywords in a title, the greater the number of indexing
points and correspondingly the longer the Keyword Index. Further,
the larger the number of keywords, the less information conveyed by
each and the greater the number of entries gathered under each term.

To hold down the length of the Keyword Index and to make each keyword
more meaningful (specific), as many terms as possible were combined into
single keywords by nyphenating. Much of the combining of terms was
accomplished during initial indexing. Editing of vreliminary printouts
provided further opportunity for developing the best 1 nssibJ.e index
under a KWOC system.

(3) Thesaurus

As indexing progressed, it became apparent that a controlled
vocabulary was desirable. The combination of terms formed into key-
words appeared on the Keyword Frequency List received with each set
of printouts. E0ch Keyword Frequency List then served as a thesaurus
for indexing the next batch of documents. This provided for consistency
in combining terms and resulted in indexing by a partially controlled

vocabulary.

The final cumulated printout for the 8,280 indexed documents producedS,.a Keyword Frequency List containing every keyword occurring in these
documents. A sample of the list is shown in Figure 7. This final
list has been compiled into a thesaurus through editing and providing
cross references. The completed thesaurus appears as SECTION III of
the Appendix.

i •b. Other Indexes

As work on the Rapid Indexing System got under way, the AFRPL STINFO Office
recognized additional possibilities of the system and became aware of theI duplicate document problem and document storage requirements.

Use of the early printouts indicated that a report number printout,I particularly for the AFRFL reports, would be desirable. To avoid indexing
duplicate copies of documents, a report number/retrieval number cross
index was necessary, This was developed manually on 3 x 5 cards. Storage
of indexed documents in various offices raised the need for a document
location index.

The above indexes were provided without recourse to computer program

changes.

c. Corporate Author Authority List

Prior to the start of on-site indexing, a preliminary Corporate Author
Authority List was produced. It was based upon the Chemical Propulsion
Information Agency's "Chemical Propulsion Abstract" sour•:e index. Rules
for continuing the list were also formulated at that time.
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As indexing progressed, it was noticed tat every 100 documents generated
5 new corporate authors. Of these, some resulted from name changes, others
came about through company mergers, and some were caused by the forming of
new divisions or regrouping of existing divisions.

Changes in company names split the grouping of documents by corporate
author. This is particularly a problem when a name change occurs in the
middle of a series of reports. To overcome this problem, the Corporate
Author Authority List, appearing as SECTION II of the Appendix, is
completely cross referenced.

I3
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SECTION V

SYSTEM4 EVALUATION

The Rapid Indexing System was inteaded as a quick and simple method to gain
bibliographic control over approximately 8,000 documents. The system has
accomplished its purpose.

In addition, this title-based indexing system has provided the basis for a
more sophisticated system, indicated desirable features to be considered in a
future system, and provided several usable by-products.

The overall system is critically evaluated in this section from the point of
view of what it was designed to accomplish.

1. INDEXING

There were 47 weeks available for indexing after the first five weeks of the
contract were given over to preparation of test runs for Air Force approval
and setting up on-site indexing facilities and procedures.

Based upon 47 weeks of active indexing and a goal of 8,000 documents, a quota
of 37 documents per day was established. Considering holidays, this was
translated into a mean of 110 documents per week. This allowed for a con-
tingency to cover unforeseen delays and to handle overhead activities related
to the overall indexing process. The indexing quota was for tracking purposes
only and bore no relationship to minutes per document.

On a weekly basis the total vnried widely from a low of 66 to a high of 303.
However, monthly quantity of documents indexei ran consistently ahead of
schedule. This insured meeting the 8,000 document goal.

a. Indexing Kite

Actual indexing consisted in (i) checking for duplicate documents, (2)
making a report number/retrieval number index card, (3) detnrmining
complete bibliographic information. (4) coding this informftion on the
document's title page, (5) assigning the retrieval numbe3, and (6) typing
the keypunch input form.

It is estimated that these activities averaged 20.7 miniites per document.
Classified documents represented 60% of the collention ; i required 23.75
minutes per document. Unclassified documents tequLired 15.3 minutes of
indexing time per d,'rument. The originally estimated average indexing
time for KWOC plus u.tescriptive cataloging was set at 30 minutes per
document (Reference 1, Page 36 and 42). Improved indexing procedures,
experierce gained as work nrogressed, and growing familiarity with the
keypunch input form contri-,Lted '4 cutting the indexing time by 31%.
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b. Error Rate

Typing errors averaged 3.5% or oae error out of every 28 documents indexed.

Keypunch errors varied from nearly perfect to a few high error groupings,
but averaged out at 1.5% or one error for every 67 documents keypunched.

2. PRINTOUTS

Actual indexing of individual documents required 8.5% of the on-site indexing
staff's time. The remaining 15.5% of available manhours was devoted largely
to print-out improvement.

a. Keyword Index

Each document title, if left in its title page form, would have produced
an average of 9 permutations. Therefore the 8,280 titles would have
yielded 74,520 entries. At 18 entries per printout page -his would have
produced 4,140 pages.

Through improved indexing methods, grouping of terms by hyphenation, and
a carefully selected suppressed word list, the Keyword Index was cut
39.5%. The index ran a total of 2,503 pages, averaging 5.5 permutations per
per title. This reduction in permutations per title was effected in spite
of the addition of title enhancement terms including report numbers and
location codes.

This resulted in:

* A saving in computer time

* A better keyword index with fewer and more specific descriptors

* Two additional indexes (report number and document location
indexes).

b. Additional Indexes

(1) A Report Number/Retrieval Number card index was produced as a
necessary tool in manuall, detecting duplicate copies of a document
prior to indexing. This card file proved to be a useful index andhas therefore been transferred to the AFRFL Library's card catalog.

(2) A report Number Index was developed through keyword manipulation
rather than by resorting to computer program alteration. It pi.ks up
botiL isEuing agenty and originating ageucy report numbers, ,iving full
title, date, and retrieval number for each.
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(3) A Document Location Index was created without computer program
change. This index became necessary when many documents ware returned
4.to their original location after indexing. Its use will phase out
"when all documents have been shelved in the central location.

3. SYSTEM SHORTCOMINGS

In a title-based system, most shortcomings stem from the title. The prime
problem lies in the fact that title word order often prevents joining terms
into me.aningful keywords by hyphenation. A second difficulty arises from
reversal of words and their separation by prepositions. Use of different
terms for the same object or process causes the final problem.

This title-based system was adopted as a quick means of indextng the AFRPL
collection of over 8,000 documents. Its shortcomings were recognized but it
was considered to be the most practical means of meeting the requirement. The
program developed had, however, the potential of full convertibility to in-
dexing by use of controlled vocabulary which was envisioned 3s the best means
of handling current documents.

Many of these difficulties could be handled through title enhancement. How-
ever, to hold down computer time and keep the printout within manageable size,
title and title enhancement terms were limited t, two lines of 72 characters
each.

The 144 character limitation was adopted after an actual coant of representa-
tive titles. After indexing over 12,000 documents at Lockheed and over 8,000
at AFRPL, the space allotted for titles has proven adequate. With few
exceptions, there was also room for title enhancement terms. However, the
number of enhancement terms that can be accommodated is limited. Unfortuna-
tely the longer titles frequently contained all three types of indexing pro-
blems and left inadequate space for their correction.

a. Title Alteration

In the Rapid Indexing System, the title in the Citation Index appears
exactly as in the various parts of the KWOC Index. In a bibliographic
sense, the citation should be a true reflection of the document it re-
presents. Yet several types of manipulations were performed on the title
to overcome the above mentioned problems.

Every attempt was made to keep each title essentially intact and still
produce a useful keyword index.

Types of changes made to titles included hyphenation, substitution of
cardinal for ordinal numerals, and reversal of models and their n~unbers.

Some desirable changes were too radical and therefore considered
impractical.
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(i) Hyphenations

Hyphens were inserted between words in a title to form more specific
keywords. For example the wo-d SOLID was consistently joined to
PROPELLANT.

Hyphens were removed from words in a title when their presence formed
misleading terms. The incorrect keyword PERCHLORATE-POTASS-r[ would
result from the chemical system BAFIUM PERCHLORATE-POTASSIUM NITRA'IE.
To correct this for the index, that portion of the title was altered
to read BARIUM-PERCKLORATE•/POTASSILU-NITRATE.I=
(2) Numbers

All ordinal numerals were chaug-ýd to cardinal numerals, FIRST, SECOND,
etc. became 1ST, 2ND, etc. This change in the title automatically
suppressed numbers as keywords.

(3) Reversal of Terms

Most -eversal of terms were considered too radical a title alteration.
Engine and motor designations, however, were reversed in the title for
indexing purposes. Frequently such designations appeared as 2060-SL
MOTOR. To keep the numerical portion from dropping out of the key-
word it was necessary to Thange this portion of the title to readMOTOR-2060-SL.

(4) Impractical Title Change

One particular title change, having a high frequency of occurrence,
was deemed too great an alteration. It was therefore left intact
and many important keywords were thus lost. This is the type in which
the terms are both in reversed order for keywords and separated by a
preposition. Examples of such terms &re RECOVERY OF URANIUM and RATE
OF BURNING. Natural keywords for these topics would be URANIUM-
RECOVERY and BURNING-RAT..

b. Uncontrolled Vocabulary

Two problems are caused by an uncontrolled vocabulary in addition to
those requiring changes in document titles. Documents on the same subject
are often divided under two different keywords because of synonyms.
Computer time is increased by the need to match every word in the title
against the Exclusion Word File.

(1) Synonyms

HIGH-SENRGY-FUEL and RFP, BURNING-RATE and COMBUSTION-RATE, SOLID-FUEL
and SOLID-PROPELLANT, and many other synonyms, or near synonyms, have
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been used interchangeably in various titles. It is possible to add
the synonym as a title enhancement term. However, the 144 character
title limitation may prevent this. Also it would cause the documents
to appear under both synonyms, thus greatly increasing the size of the
Keyword Index.

Appearance of the documents under both synonyms could be prevented by
selecting one as the keyword and suppressing the other. This method
increases the size of the suppressed word list and therefore increases
computer time. It also increases indexing time because each word must
be looked up in a Thesaurus. The user may not find the keyword be-
cause no provision has been made for cross referencezs.

(2) Variant Spellings

The same difficulties caused by synonyms are encountered in the use of
variant spellings. For example DEUTEROFENTABORANE and DEUTERIOPENTABORANE.

(3) Exclusion Word File

Use of an uncontrolled vocabulary derived from the words in a document's
title necessitated suppression of terms having no information content.
This practice (1) increased computer tirre in the word for word match-
ing process, (2) permitted a fair number of "noise words" to appear
in the Keyword Index since the suppressed word list had to be kept as
short as possible and could not accommodate terms occurring only a
few times, and (3) made word manipulation necessary, thereby increas-
ing indexing time and further altering document titles.

c. Keypunching

Input for the Rapid Indexing System goes from title page coding to typing
of keypunch input sheets to keypunching to computer processing. Of the
four steps, it is possible to eliminate keypunching in view of recent
developments in optical scanning,

While keypunch error is low (1.5%), it does produce errors. Keypunching
is also expensive, can cause delays, and is not within the direct control
of the indexer.

These system shortcomings can be overcome through the methods recommended in
SECTION VI. In spite of the shortcomings that have been noted, the system
was an effective solution to the task for which it was designed. However, a
more sophisticated system is needed for the second ohase of AF!.PL's information
retrieval program.
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SECTION VI

SYSTEM RECOMMENDATIONS

"A morm advanced and complete system is recommended for the second phase of
AFRPL's information program. Such a system would consist of (1) indexing by
controlled vocabulary - an innovation that extends the system's capabilities
in several ways, (2) an active selection and acquisition nrogram, (3)
literature searching, and (4) a program for encouraging uje of the information
services end facilities.

The Rapid Indexing System, devised and implemented during the initial phase,
leads logically into the advanced system. The recommended system overcomes
the earlier system's shortcomings which have been analyzed in SECTION V. This
new system does not displace the initial system but rather supplements it and
uses the earlier system's by-products.

These recommendations are based upon findings of the AFRPL information
facility survey (Reference 1), experience gained during the initial indexing
program, Lockheed's increased information retrieval developments, and some
recent developments, and some zecent developments in government information
storage and retrieval.

1. CONTROLLED VOCABULARY

Use of a controlled vocabulary will (1) increase keyword specificity without
title alteration, (2) decrease computer time, (3) provide a descriptor-type
abstract as part of each citaticr, and (4) provide for a form of Selective
Dissemination of Information (SbI).

The initial computer program required a maximum of four keypunch cards per
document. Of these, "Tl" and "T?" provided title information, "A" contained
author and bibliographic information, and "R" carried contract and report
number information. Keywords were automatically produced from the title card
info-Mation. A suppressed word list was required to suppress unwanted words
in the title from indexi:ng as keywords.

In the controlled vocabulary system, a maximum of six keypunch cards are
required. These consist of the four cards defined above and cards "Dl" and
"D2" for descriptors. Cards "TV" and "T2" continue to contain title informa-
tion but no longer provide keywords for indexing. Cards "Dl" and "D2" provide
a total of 144 characters for descriptors selected by the indexer from the
thesaurus. These descriptors are the keywords by wbich the document is indexed.
Since only desired terms are entered here, there are no terms to suppress.
need for a sipprrssed word list and title changes has been eliminated.
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a. Keyword Specificity

The initial system tended toward a controlled vocabulary in order to
produce an index with keywords of specific meaning and narrow scope. This

was of limited success since the necessary control over vocabulary is not

the function of a title-based system nor within its capability. Therefore

documents were divided under several keywords of similar meaning and too
many entries appeared under keywords of broad scope.

Efforts to exert control over the initial system's vocabulary centered on
manipulation of words in the title and use of title enhancement terms.

Results were reflected in the Keyword Frequency List obtained with each
computer run. Considerable but not complete keyword consistency was

achieved through use of the previous printout's Keyword Frequency List

as a guide in subsequent indexing.

The final cumulated list provided the basis for a thesaurus.

(i) Thesaurus

A thesaurus was produced from the final Keyword Frequency List by (1)
removing "noise words", (2) adding cross references from general to
specific terms and among related terms, and (3) standardizing
vocabulary.

The Keyword Frequency List is an aid to the user of the Keyword Index
in that it enables him to determine the keywords under which he will

find documents on a desired subject. The thesaurus provides the same

retrieval function for users of the controlied vocabulary printouts.

However, it will be necessary to develop the thesaurus into a detailed

diictionary to r.eet AFRPL's requirements for a very fine subject break-
down in the propulsion area.

(2) Dictionary

The thesaurus merely provides basic vocabulary for the start of con-
trolled vocabulary indexing. A dictionary of AFRPL indexing terms
will be required for continuation of indexing and as a retrieval tool

at close of the second year's program. During the duration of the
program the dictionary will require constant revision, additions, and

defining of terms and scope of terms.

Available thesauruses are too general for AFRPL use. Definitions of

terms and their scope also are not sufficiently specific. It is
highly unlikely that future thesauruses can provide the fine degree

o. subject breakdown in the propulsion area required by AFRPL personnel.
It is therefore necessary to develop the required dictionary during

the course of any future indexing effort and to issue a completedj dictionary at (.he end of the next phase of the program.

52

kia~n~-_ _ _ _ _



b. Computer time

The controlled vocabulary system decreases computer time in two major
areas: (1) Exclusion Word File matching, and (2) shorter Keyword Index.

(1.) Exclusion Word File

Under the title-based system, every word in each of the 8,280
document titles had to be matched against the 860 words In the Ebx-
clusion Word File. This computer process will oe eliminated in
indexing by controlled vocabulary.

(2) Keyword Index

In the initial indexing system, useless terms appeared in the Keyword
Index because it was impossible to suppress every word which gathered
only one or two titles. Similarly some terms that 'were too broad in
scope could not be suppressed without greatly altering the titles
concerned. A few of these produced as many as 400 entries running to
over 20 pages of printout.

In the controlled vocabulary system the indexer will select only the
useful terms. Terms that needlessly lengthen the Keyword Index will
be discarded, thereby decreasing computer time.5c. Abstracts

in the AFRPL information facility survey, 4.2% of personnel desired
abstracts to overcome the problem of misleading titles (Reference 1,
Pages 9 and 11). Abstracting is both costly and time consuming to produce.
It is therefore not recommended even though desirable.

The recommended indexing system will include two additional lines on which
descriptors selected by the indexer are entered. These descriptors will
print out on the Citation Index below the bibliographic description of
each entry. They constitute a clear description of the subject content
of the document concerned.* As such they provide much of the information
contained in abstracts without the cost of abstracting.

d. Selective Dissemination of Information (SDI)

A controlled vocabulary indexing System makes Selective Dissemination, of
Information possible. The same thesaurus or dictionary employed in in-
dexing documents is used for establishing personal and unit profiles for
SDI.

An active selection and acquisitions program coupled with SD1 is a very
effective means of keeping personnel abreast of' the latest documents in
his f'ield. The SDI notice, sent out the day a new document is indexed,
represents a document the individual can obtain immediately. This is
similar in nature to NASA's SCAN program now under developmnent and in
which Lockheed is considering participation.1 53



2. SELECTION, ACQUISITION, AND STORAGE

A collection should contain material completely processed and ready fur loan
before it is required. This calls for an active selection and acquisitions
program.

a. Selection and Acquisition

To provide a document collection of the latest reports available in the
propulsion field and avoid delays in furnishing requested documents to
AF'RPL personnel, an active selection and acquisition program is recommended
as part of the advancel information system. It has been estimated that
such a program would increase the AFRPL document collection by approxi-
mately 2800 items annually (Reference 1, Page 41).

b. Storage

An increase in the document collection will create a storage problem be-
cause shelving space in the AFRPL library and adc--ent vault is limited.
The storage problem can be kept under control through weeding the hard-
copy collection, use of microfiche, and increased circulation of
documents.

(1) Weeding

The KWOC printouts afford an easy method for selecting documents to be
discarded. Each entry yields the document title, date, and retrieval
number. Older documents and documents covering topics no longer of
interest to AFRPL personnel can be discovered without difficulty.

Removal of discarded documents from future printouts is accomplished
quite simply. A list of discarded retrieval numbers is submitted to
the indexer. The indexer then has each retrieval number, followed by
the code 'X" entered on the keypunch inpuU forms. This information
when keypunched and put through computer processing removes all entries
fur the documents concerned from the subsequent printout.

(2) Microfiche

Microfiche is starting to replace hard copy as the lowest priced and
quickest form of printing. Several books have already been published
simultaneously ir hardbound and microfiche fcrm. Microfiche is low in
cost, durable, easy to file, requires little space, and is easy to use.

Consideration of an A.FPL microfiche collection is recommended as a
possible answer to the storage problem and for future advanced systems.

SDD (Selective Dissemination of Documents) is beginning to replace SDI.
In SDD, a microfiche copy of the document is distributed with the
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3. LITERATURE SEARCH

A complete liierature search servace 2overinw AFRPL's dncument collection,
the full scoc* of report li-eratuure, an, L -.giish and1 foreign language publi-
cations Ji recommended as wart of the a"v-"nced information system. Litrature
searches are required to enable AFRPL personnel to (i) solve specific tý soical
problems, (2) prevent duplicetion of effort, (3) kees abreast of their field,
(4) utilize basic research rcsultz,, rani (5) define work of cowstractors.

"Each search should be clearly Iefined in dialogue between the scientist and
trained litez'aturne searcher. Facilities used in a search should include (1)
AFRPL's collection, (2) Defense Documentation Center's servicer, (3) special-
ized government_ information centers, including NASA, (4) the contractor's in-
formation services, and (5) the colle-tions of college anrd university libraries.

The search topic and requester's needs should determine the form of the cutput.
For a very specific search yielding only a few references, the actual items
could be delivered to thzt requester. In other cases, a list of citaLions may
s-suffice, or a fully annotated, subject indexed bibliography may be required.

Not all search results are of lasting -.aiue or of general interest. Eorthwhile
results should be entered into the indexing system and beco• •art of the
document collection.

4. ENCCURAkGING USE OF SYSTEM

The recommended information system is directly related so she needs of AFRPL
personnel and is based upon sound infcrmation retrieval principles. However,
it is of no value unless used by the personnel concerned. In fact, the greater
the use of the system the lower the cost per use. A continual program for
encouraging use of the informatior services and facil'ties is an integral part
of the recommended system.

Such a program includes (i) library bulletin, (2) handbook of information
services, and (3) on-site infcrination retrieval courses.

a. Library Bulletin

This consists of an accession list produced as part of the computer pro-

gram, a form for requesting the listed items, and any special announcements
concerning the library and its services.
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b. Handbook

A librarw handbook :houlý be written, rcprc luced, aLd distributed Lo all
library users. It need not be elaborate but it should clearly describe
all available ,ervices, procedure fo." obtaining these servwes, and
location of the mr ar<es collctions.

c. Information Retrieval Course_

During the o-iginal survey of AFRPL personnel, it was discovered that
few were aware of the extent of Information services available to them and
how te use these services. In a library qLestionnaire distributed by the
AFRPL Library Advizory Committee in August, of 1965: only W4 out of 101
respondents were acquainted with thi Defense DocumentAtion Center's
Technical Abstract Bulletin. This situation is not limited to AFRPL.

Information scientists are receiving formal education, indexers are
participating in on-the-job training programs, but the ultimate information
user is largely neglected. As a result, the produc~s of advances in the
information sciences are little used by the very people for whom they were
created. This is a nation-wide problem.

A series of information retrieval courses at the Lockheed-California
Company was received with enthusiasm and led directly to increased and
more intelligent use of the Company's information services and government
sponsored services (Reference 2). A short sumrrary session on informazion
techniques, presented to AFRPL personnel in Auaust _f 1965, met with
interest @ni success.

An on-site information retrieval course for interested AFRPL perronnel is
recommended as part of a complete advanced information system. Such a
course would be patterned after the curriculum outlined in Reference 2 but
slanted directly toward AFRPL needs.
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4 •SECTION VII

FACILIYf AD %UIFV, 2 r, REO34.ENDATIO-S

o-reer-al- ±no-mnat._-n orcgram r-e-ommended In SECTION ",I, adequate faciiies
e. .<e Vst, if n_ a!', -f -I -- couire'

avail•ehe at AWRPL. MA

il• s and equipment oxou'red by -iniexing and 11I te. r - search staff
are let .in' b.- size of st-ff an- -,_es of activities. Funetions and nro-
cedures afe sufficientl-i estoblishet recommend accurate area ant equipmert
re uiremen ts.

The recorrmended in-exing svsyt-ý,m 4 ndpxontent cif the computer equipment on
which it is run. It will function w"ith on-site computer equipm-mnt as well as
with recently developed har-ware, Therefore, the more advanced equipment is
-resented for considerat'ion.

1. ITDEX(lNG SITE

i. Location

The indexing site should be so located as to afford ease of accessibility
to the library. This is important for effective utilization of tlbs
reference materials, which include the report number/accession numP-er cEr-
file used by the indexer in checking for duplicate reports. Acceoxibility
to the liorary is also important for the literature search progr-am and
for coordination activities with the Air Force program monitor and the
AFRPL project manager. Vault space is essential in that 60$ of the re-
ports for indexing are classified. The library can meet this need.

b. Size

To accommodate a staff of three, needed to carry nut the recommendations
made in the previous section together with necessary equipment, would re-
quire approximately 40D square feet of unobstructe-i floor space. This
would permit arrangement of equipment for efficient flow of work and pro-
vide for the storage of unclassified documents awaiting processing and
disposition.

2. COMPUTER EQUIPMENT

a. On-site Squipment

A future step in developing a retrieval system, although not recomm:u-.ded
for the upcoming phase, would be to provide the user with a remote terminal
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for direct inquiry into the data file. The search strategy would be
formulated by the user and input by means of the terwinal. The response
-would be immediate and woult be output at -he terminal.

A system of this type would require direct-access computer equipment with
provision for a mass storage. All of the major computer manufacturc.s
offer this type of equipTnent. Some of the common types of remote
terminals are teletype. type-writer keyboard-printer, and visual display.
The mass storage medias offered are drumn, disc and magnetic strip.

An important consideration in selecting the comoiter manufacturer and
equipment is the quality of software provided by the manufacturer.
Terminal resnonse time will be greatly influenced by the terminal type and
the mass storage device selected. The system response time will be in-
versely proportional to the cost and the system will be a compromise
between cost and utility.

Microfiche reader/printers3 (two reader-printers and two readers) would be
required if the active acquisiticr,/SDD program were initiated.

No additional on-site equipment requirements are foreseen for the cwming
phase of the program.

b. Contractual Equipment

The transcription of source data is a major consideration in any data
processing system. There are several techiniques available for recordtng
data into machine sensible form.. One of the more promising is optical
scanning. In this case tL±- data are typed and -hen read and recorder on
magnetic tape by an optical page reader. Several service bureaus if -I,
Los Angeles area sell optical scanning time on the Control Data Corp.,
915 optical page reader.

Optical scanning has the advantage of using a typist to record for source
recording rather than a keypunch operator as in the case with the standard
keypunch or recording on off-line magnetzc tape, Work is also being done
in direct data input ,o a computer from a remoze terminal, but this is
still a costly method.

3. EQUIPMENT INDEXING

a. Office Furniture

Office furnishing requirements are basic arnd can be met with standard
Air Force issue and are as follows:
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2 ea. Metal 9ecutive Desks
1 ea. Metel Typist Desk
2 ca. Zxecutive-type P-s- Cho, r
1 ea. Typist Chair
4 ea. Tables (30-in. x 60-in.)
4 e f Sid- Chars

2 ea. Tw.o Sectional Book Cnses
ea. 5-Drawer Fi Cabinet,"
ca e. Security Cabinet

4en. WasýteRectle
3 ea. Letter Files (3-tier type).

The equipmeet Listed will meet the needs of a three-man effort. The file
cabinet ruq.quirement w-ill vary depending on actual locatimr, of the indexing
unit. T, the microfiche program is adopted, a micrcfichlm filing cu-,binet
will be needed in the library.

b. Reference Books

Reference books are essent) al for the indexing operation. If recommcrnda-
tion for location of the indexing unit near the library is followed, book
requirements 'sill be re,-.. In the event this is not feasible, a small
refererce collection so meet the needs of the indexei woald have to be
established at the indexing site.

5'
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SECTION VIII

SUIYW2 Y AID CONCLUSIONS

A basic 10OC system was sc].ecte Ias the ocickest method to czain effect o
:ot.trol over scattered, unindexed documents num'bering over 2,000. Short-
ornings inherent in a title-basel system vere! minimize; -h.nougn computer nro-

,;ranming, indexing techniques, and editing consistency into the preilminary
-:rlnqtouts.

Arcomnlishrents daring the contract pe-iod in, ludea

* Maintaining a low error rate

Decreasing computer time

* Improving indoxing methods

* Providing better indexes

* Creating additional indexes.

Overall resuit was a system that accomplished the task for which it was
designed, produced useful by-products, and provided the basis for a more
sophisticated system.

Final results were (I) a book catalog to a centralized document collection,
(2) a detailea handbook for continuing the basic system or converting to a
controlled ".ocabulary system, (3) a computer progrem capable of conversion to
an advanced s,..tem, and (4) recommendations for a sound, overall information
program.

1. BOOK CATALOGXI

The book catalog enables the user to approach the document collection by 4
subject via the Keyword Index, corporate author, contract number, an. report
number. In each of these approaches, the full document title, enhancement
terms, date of report, and retrieval number are presented. The user then has
the option of requesting the selected documents 4h5.ch are shelved in retrieval
number order, or obtaining the full bibliographic citation from dIe Citation
Index.

2. HANDBOOK

'The handbook, "Procedures and Guide for the AFRPL Rapid Indexing System"
appears as an appendix to this report. It describes the complete system,
furnishes detailed indexing and editing procedures, and inclues te corora
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author authority list. A thesaurus is added as a means of converting to a

controlled vocabular,ý system. The suppressed word list has also been included
for use iA nase the ini inl- systn' is erntinue'.

3. COMPUTR PRCGRAM

The computer proa.-am, as it now stands, permits the initial system to continue
in its present form. ,urther, the d.scr.ptor option to the program could be
implemented. This would allow use of a controlled vocabulary in lieu of title
permutation. it would also provide a printout of the descriptors as part of
each bibliographic entry in the Citation Index.

4. RECGW4EDATIONS

A complete program, capable of meeting the information needs of AFRPL
scientists and engineers, hac been mecoreaed. The program consists of (W)
active selection and acquisition of documents, (2) controlled vocabulary
documentation, (3) literature search service, and (U) the means for assuring
knowledgeable use of the system.

Also presented for consideration were use If microfiche, an SDI program, a
system for weeding the collection, and use of recently developed EDP equipment.

These recommendations constitute the logical growzh direction of AFRPL's in-
formation program and were the product of a year's effort on the Rapid Indexing
System.
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Section I

THE INDEXING SYSTEM

1. DESCRIPTION

The Indexer is in control of the Rapid Indexing System's results. It is
the-efore essential that he have a working knowledge of the system's capabili-
ties. This knowledge provides the Indexer with a basis for understanding the
principles behind each rule and procedure. lie is thus able to achieve desired
results.

Each printout (report) is 110 characters or eleven inches long. This permits
photoduplication if desired. The following printouts result from the "AFRIL
INDEXING DATA" keypunch input sheets.

a. KWOC REPORT

The KWOC (Key Word Out of Context) Report consists of a keyword, which
cannot exceed eighteen characters, followed by the document's title,
date, and retrieval (accession) number. Each key word appears only once
on each page.

Since the KWOC index is machine produced by permutation of the title and
suppression of certain non-essential terms, it is subject to the com-
puter's inflexible obedience to instructions. The computer:

4

(I.) Will not combine terms, the Indexer does this by inserting a
hyphen between appropriate terms.

(2.) Will end a term on the eighteenth character whether or not
it is the end of a word. The Indexer must make certain no
term exceeds eighteen characters, or that it is inteli4gible -

without the last few letters.

(3.) Will not recognize the parts of a combinatior if spaces
occur between the elements, it will index anything after a
space separately. The computer will also drop any numbers
not preceded by letters. For example, in

REP LR 19969-1 4
REP will appear under the R's, LR under the L's, and 19969-3

will be dropped. AV

(4.) Will accept exactly 72 characters in Ti of the keypunch I
input sheet. If only 71 characters appear, the 72nd
character will be taken for a space between the last of TI
and the first letter of T2. In the word PROPELLANTS, for

A
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example,

STi
72 6c I66167I6816917017hi 172

will print out as PROPELL ANTS and index PROPELL under P and
ANTS under A.

(5.) Will take a letter in the 72nd column of TI to be a part of
the word in the first column of T2. In MECHANIC HYRIDE, for
example,

T1 MECHANIC

T2 +HDH H 65 66167686917017172

will print out as MECHANICHYDRIDE and will be indexed under
M.

Rules, procedures, and r- iave been developed to meet the com-
puter's strict adherence tL -. structions.

b. AUTHOR REPORT

The Author Report, or corporate author index, presents the corporate
author in alphabetical sequence, document title, date, and retrieval
number. Like the KWOC index, the corporate author is limited to eight-
een characters. However, spaces between words do not effect the
printout, but alphabetical order is effected by spaces.

A corporate author authority list has been developed to establish a
standard, preferred form for each corporate author and reduce it to
eighteen characters. The preferred form is based upon the Chemical Fro-
pulsion Info- tion Agency corporate author index to the _bstracts.
Since the Defense Documentation Center's Corporate Author List
(1 January 1966) is similar to that of the CPIA abstracts, it is used as
the authorit for authors not listed in CPIA abstracts.

c. CONTRACT REPORT

..he Con: .ct Report or contract number index lists contract numbers in
alpha-numeric sequence. Under each contract number, titles of reports
produced under the contract are listed in retrieval number order
together with date of report and retrieval number.

While a space between parts of a contract number, or a sequence begin-
ning with numbers, does not drop any portion of the sequence, it does
change the alpha-numeric position of the number. AF04(611)-7432 will
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index after AF O4(611)-7441 and AF 49(638)-25.

d. CITATION REPORT

The Citation Report (also known as accession list, shelf list, and
bibliographic citation) lists full bibliographic information in
retrieval (accession) number order.

As in the Author Report, the corporate author entry is limited to etgh-
teen characters.

e. KEYWORD REPORT

This pri.atout lists alphabetically the keywords appearing in the KWOC
Report and notes the number of times each keyword has been used.

The Keyword Report does not list the suppressed words and therefore does
not provide a count of the number of times each occurred. However, a
procedure has been developed by which a frequency count of all words
over 1 character in length can be obtained. Compu.r'son with the Exclu-
sion Word File yields the number of mines each suppressed word occurred.

f. EXCLUSION WORD FILE

Approximately 860 "exclusion words" were stored in the computer for sup-
pression in KWOC indexing. These are words of no value as tndexing
terms. In addition, all one and two character words are automatically
suppressed.

Since only three to five words are added to the iile each week, the
printout is updated manually. Section IV lists the suppressed words.

g. ERROR REPOT.TS

Each report or orintout is accompanied by an error report. These
reports indicate machine detectable errors sunh ns!

(1.) Gaps in retrieval number sequence

(2.) Use of same retrieval number more than once

(3.) Use of retrieval number with more or less than five characters

(4.) Truncated words: corporate authors and keywords of more than
eighteen characters

Misspellings, joining of words that should be separate, treating a
single word as two separate words, dropping of numbers in the KWOC
Report, and incorrect alpha-numeric sequencing due to improper spacing
on the transmittal sheet must be detected manualiy,
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2. INDEXINf, PROCELURES

Based upon the Rapid Indexing System's capabilities, the computer's unvarying
response to established instractions, and the printouts (reports) produced by
"the computer program, the Indexer performs descriptive cataloging operations
that yield the most accurate:

1. Title and title enhancement
2. Corporate author
3- Personal author
h. Date of document
5. Pagination
6. Number of references
7. Security classification
.8 Contract number

9. Report number
10. Defense Documentation Center AD number

These elements are selected primarily from the information contained on the
cover, title page, and last page of the document being indexed. It is occa-
sionally necessary tc consult the document's abstract and count the number of
references at the end of each chapter. Since January 1964, information re-
quired for indexing appears on DD Forml),73, a-t the end of each document.

a. TITLE PAGE CODING

Indexing notations are coded on the title page of the document. ThIs
soding serves as instructions to the typist for filling out the Ke uwunch
Transmittal Sheet (FIGTRE 1). Title page coding is illustrated in
FIGURES 2A to 2C. Resultant Keypunch Transmittal Sheet for these swiple
documerts is shown in FIGURE 3.

(1.) TITLE AND TITLE ENHANCEMENT

In preparing the title entry, it is helpful to visualize the KWOC
Index entries that will result from permutation of the keyworcds in
the title. Therefore several factors should be considered:

(a) A total of 144 characters are available for title nota-
tion. This is ample space for most titles with room
for additional keyword enhancement.

(b) Keywords are limited to eighteen characters.

(c) The computer takes a sp)ace to be the end of a keyword
permuting the title.

(d) Numbers not preceded by letters are automatically
dropped in the machine indexing process.
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(e) Certain characters are not available on machine print-
out.

(f) The computer cannot handle subscript and superscript
notations. This is particularly important in chemical
symbols and mathematical formulas.

(ýs) Approximastey 800 words in the Exclusion Word File will
not be permuted as keywords. In addition to these
words, all single character words are excluded.

(2.) TITLE ENTRY PREPARATION

The following rules have been developed to aid in title entry
preparation:

(a) Couple terms that are too general singly, such as:

"HIGH-
LIQUID-
SOLID-

-ENERGY
-PROPELLANT

(b) Separate the actual :itle from enhancement terms by
leaving a space after the last letter of the title,
entering a slant, and placing the first letter of the
enhancement term directly after the slcant, for example:

RESULTS OF AFRPL TECHNICAL INFORMATION FACILITY SURVEY
/WDOCUMENTATION INDEXES RETRIEVAL-SYSTEMS

(c) Select enhancement terms from existing thesauruses such
as that of DDC and NASA wherever possible.

(d) Use title enhancement to add a seccnd report number,
other than AD. Precede such num~'srs with REP so that
they all appear in the same section of the KWOC Index.
Leave no spaces between parts of the number, otherwiutt
each part will be indexed separately and numbers will
be dropped. AFML TR 65-147 should be entered as
P.EPP-kFL-TR-65-l47.

(e) Use title enhancement to spell out corporate authors
that are overly confusing in their eighteen character
reduction. However, unless the terms in the corporate
author are suppressed, they will appear in the KWOC
Index.
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(3.) CLASSIFIED TITLE TREATMENT

The printouts m'ist be kept unclassifiled so that they can receive
the widest possible distribution and use. rherefore the Keypunch
Transmittal Sheets and resultant printouts must contain no classi-
fied information. To avoid generating classified information:

(a) Substitute descriptors for the title. Select applica-
sbi descriptors from the DDC Thesaurus and the NASA

Gluide to the Subject Indexes for STAR.

(b) Do not select specific descriptors. Use the more
genera). terms and do not index too deeply.

(c) Indicate that the teirs are not the exact title by
placing a slant before the descriptors.

(d) If the classification of the title is indicated on the
document, state that the title is classified, as
follows:

(CLASSIFIED TITLE) /DATA-ACQUISITION GUIDED-MISSILES
TELEMETERING

The words CLASSIFIED and TITLE have been suppressed and
thbrefcre will not appear in the KWOC Index.

(cr) If classification of the t tle is not indicated on the
document, enter the selected descriptors as follows:

/DATA-ACQUISITION GUIDED-MISSILES TELEMETERING

This exam-.-e provides sufficient indication of the doc-
ument's subJect matter without mentioning specific
missiles, the portion cf the missile under study, the
project, of details of the acquisition system.

b. CORPORATE AUTHOR

The corporate author is limited to eighteen characters. This eighteen
character reduction appears both in the Author Report and as the cor-
porate author entry of the full. bibliographic printout on the Citation
Report.

It is essential That the eighteen character reduction be easily identi-
fiable as the czrporate author it represents. To achieve this a
Corporate Author Authority List has been developed (SECTION Ii) for many
of the likeLy authors -o be encountered in the AFRPL collection.

7.



The following guide lines are set down to provide a uniform method for
establishing additional corporate author entries and for limiting them
to eighteen characters:

(i.) Corporate authors are cited in the form by which they are
most generally known. The Chemical Propulsion Information
Agency (CPIA) abstracts author index serves as the author-
ity. The DDC Corporate Author List is used for author- not
appearing in the CPIA abstracts.

(2.) The corporate author is always based upon the title page of
the document being indexed. Therefore, on older documents
the older designation of the corporation is used. See Also
cross references are used in the Corporate Author Authority
List to bring these variations together. For example:

Chemical Propulsion Information Agency
See Also: Liquid Propellant Information Agency

Solid Propellant Information Agency

(3.) Standara abbreviations are used wherever possible. The list
of abbreviations used appears as part of Section II.

(4.) Corporate authors are subdivided both by geographical loca-
tion and name of division, as used by the corporation.

(5.) When a subdivision, used as the main entry, differs from the
corporate author, See Also cross references are used, for
example:

Thiokol Chemical Corporation
See Also: Reaction Motors

Purdae University
See Also: Jet Propulsion Center

(6.) On British documents, drop "Ministry of" and go directly to
the unit concerned. For:

Minis Lry of Supply. Explosives Research and Development

Establishment.

Enter corporate author as:

Explosives Research and Jevelopment Establishment.

Retain "Royal" as in:

Roiral Armament Research and Development Establishment.
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Do not go to the very specific unit, especially if it is not
part of the report number, for example:

_Royal Aarmament Research and Development Establishment.

Weapons and Ammunition Division. RARDE Memorandum 19/63. A

Enter corporate author as:

Royal Ar-mament Research and Development Establishment.

(7.) Omit U.S. on all United States government organizations, as:

Bureau of Mines -
Navý_l Air Test Station

(8). Omit; Company, Corporation, Incorporated, Limited, etc. but
retain Establishment.

c. PERSONAL AUTHOR

Enter the last name first, no commn, and no periods after the initials.

John Peter Vinti would be set down as:

VINTI J P

Only the first of a series of authors can be entered. Indicate that
there are several aathors by an asterisk in column 44 of the third card
(box 2C of YIGURE 1). The computer will automatically printout "ET AL."

d. DATE OF REPORT

Always enter the date the report was originally issued. Only five char-
acters are available for the date, therefore reduce all months to three
characters, leave no space, and enter the last two numbers of the year.
The day of the month must be omitted. September 15, 1965 would be
entered as SEP65.

If a report was revised at a later date, ento:r the original date in 2D
of FIGURE 1, and the revision date as title onhancement. For example, a
report written in June of 1964 and revised o. October 3, 1965 would have
JUN64 in box 2D and the title enhancement would appear as follows:

.INVESTIGATION /REVISED OCTOBER 3, 1965

Occasiinally a classified report is recalled ard reissued as an unclas-t
sified version with new covers and title page. The new title page bears
both the original issue date and the declassified date. Enter the
original issue date in box 2D of FIGURE 1 and enhance the title as

rfollows:



... INVESTIGATION /DECLASSIFIED MAY 2, 1965

e. PAGINATION

Most documents are consecutively pagel. Enter the last page nusber in

box 2E of FIGURE 1 to indicate the total number of pages.

Some reports page each chapter separately. Rather than count each page,
enter VP for "various pagination" in box 2E.

f. REFERENCES

Enter the total number of references in box 2F of FIGURE 1.

In most reports, the references are consecutively numbered and either
gathered at the end of the document or treated as footnotes it the
bottom of each page. In these situations, merely use the highest number
as the total number of references. Other reports number the references
separately for each chapter and gather the references at the end of each
chapter or as footnotes at the bottom of each page. Add the highest
number in each chapter if there aren't too many chapters, otherwise
leave 2F blank.

g. SECURITY CLASSIFICATTON

Use the following code to designate the security classification of a
document in the Security Code (SEC CD) box 2G of FIGURE 1:

U for unclassified
URD for unclassified restricted data
C for confidential
CRD for confidential restricted data
S for secret
SRD for secret restricted data

h. CONTRACT NUMNER

Enter the contract number in box 3A of FIGURE 1. Do not leave a space
between any portion of the number. A space will cause the number to be
indexed out of its proper alpha-mnmeric sequence.

1h'o provision has been made for listing the task and project numbers of
individual contracts nor for its bing more than one contract number per
document. Wher3 significant, additional numbers can be treated as title
enhancement items.

i. REPORT NUMBER

Enter the Department of Defense agency number in box 3B of FIGURE 1 and
the Defense Documentation Center AD number in box 3C.
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Should the document also have a contractor's report number it is to be r

treated as a title enhancement item. Prefix it with REP and leave no
spaces between parts of the number. AFRPL TR 65-157 is also Lockheed
Report LR 19040. Therefore AFRPL TR 65-157 would be entered in box 3B
and Lockheed's number would appear in thL title as:

... SURVEY /REP-LR-19040

J. DEFENSE DOCUMENTATION CENTER NUMBER

Defense Documentation Center AD numbers must be entered as six digit
numbers in box 3C of FIGURE 1. AD numbers with five digits or less must
be preceded by the number oif zeros required to complete a six digit
number. The "AD" is omitted because the computer will automatically
printout AD before any number appearing in this box.

For AD-9375, enter 009375 in box 3C.

k. ERROR CORRECTIONS

Colmn 6 of the Retrieval Number box on the Keypunch Transmittal Sheet,
FIGURE 1, is used to correct errors or add information such as a Defense
Documentation Center AD number. It is also ised tc delte a. entire
card and to reinstate deleted cards.

To make a change, type the Retrieval Number of the document concerned
and enter "A" in column 6 for the first change, "b" for the change that
supersedes "A", and so on through "W". Only the additional or corrected
information need be entered on the Transmittal Sheet.

FIGURE 4 illustrates three corrections to the documents illustrated in
FIGURE 3. The first example shows the addition of a Defense Documenta- 4
tion Center AD number. The second showz the addition of a contract
number and adding "REP" to the report numbrr. The final example shows
the addition of a NASA number as a title enhancement item.

To delete an entire entry, type the Retrieval Numb3r and an "X" in
column 6 on a Keypunch Transmittal Sheet. Now, despite any earlier
corrections, all information associated with this entry will be removed -Z
from future printouts.

To reinstate a deleted entry, place the number "1" in column 6. To make
corrections to the information in the reinstated entry, place a number
" 2 "' in column 6. Warning - a reinstated entry can never be deleted

again.

1. OBTAINING JOB RUNS

The KWOC Job Run Set Up Sheet, shown in FIGURE 5 is used to obtain
printouts. With this form the Indexer may have the AFP2L Data 4
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Processing Programmer run: (1) the Keypunch Transmittal sheets only,
(2) punched cards only, (3) data tapes only, or (4) any combinations of
these three inputs.

The Indexer can also obtain all the various reports: KWOC, Author,
Contract, Citation, Keyword, and Exclusion Word File by circling "YES'
after each report. He can elect to receive only one of the reports by
circling "NO" after the reports he does not want.

3. SPECIAL SYMBOLS, NOTATION AND TYPING INSTRUCTIONS

Since the computer is limited in the symbols it can print, substitutions must
be made. The computer is also unatle to print subscripts and superscripts.
Therefore special rules have been devised for chemical and mathematical nota-
tions.

The following table shows what the computer will print in response to an input.
Many of the items are not indexed -in the KWOC report. Circled symbols are
indexed only if foliowing an alphabetic character.

TYPED KEMPUNCHED PEINTED

0-9 0-9

A-Z A-Z A-Z (g)

+ + + Not Indexed,

Not Indexed

Q Not indexed without
"1.eft ( preceding it

$ N Idx

$ $ $ Not Indexed

Not Indexed

/ / / Not indexed

@@ Not Indexed

? Space Space
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TYPED KEYPUNCHED PRINTED

#

Space

1 NOTE: R+D would not index. Only the word before the plus sign !5

would index. Since "R" is a singla character it is
automatically excluded in the KWOC Index.

RESEARCH+DEVELOPMENT. Only RESEARCH would index. For
"both "Research" and "Development" to index, a space must
be left on either side of the plus sign. However, the +
would be dropped out, RESEARCH would be indexed under
the R's, and DEVELOPMENT would index separately under
the D's.

a. SUBSTITUTION OF SYMBOLS

When an apostrophe is desired, type an 0 sign.

In place of a colon, use a comma, a single hyphen, a double hyphen, or a
space. Select which ever is most appropriate to the sense of the title.
For example:

TERNARY METALS: AN ANNOafi'.) 3IBLIOGRAPHY

can be typed as

TERNARY METALS -- AN ANNOTATED BIBLIOGRAPHY

In place of a semicolon, use a comma or a hyphen as appropriate to the
sense of the title, for example:

STUDY OF WIND MEASUREMENTS; PRIGRESS REPORT FOR MAY 1966

can be typed as

STUDY OF WIND MEASURENE'TS - PROGRESS REPORT FOR MAY 1966

b. CHEMICAL NOTATION

The computer does not print lower case letters, subscripts, or the for
separating radicals. Therefore use all capital letters, except for the"0" which must be typed in lower case to distinguish it from zero; type 7

all subscript numbers on the line; and use an asterisk to separate
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radicals.

NaBSO-. *10H2 0

would be typed as

NABSo4*lOH2o

c. MATHEJATICAL NOTATION

Indicate superscripts by using a double asterisk. For example:

3.8 x 1033

would be typed as

3.8XLO*-33

d. TYPING KEYPUNCH TRANS4ITTAL, SHEET

Type all capital letters except for the letter "o" as shown in FIGURE 3.

If a word ends in the 72nd column on line T1, start T2 with a question
mark of the last word in Ti will be tied to the first word in T2 without
a space.

Alhays enter 72 characters in Ti before going on to T2, even if it is
not the proper place to hyphenate the word. See the last example in
FIGURE 3.

4. INDEXING AND EDITING GUIDE

The rules which follow are keyed to examples in the printout covering Retrieval
Numbers 00001 through 00585.

a. SUPPRESSED TERMS

As a general rule, suppressed terms should be held to a minimum. While
suppressing a term may often by the easiest way to obtain a desired
result, other methods will work equally well. These methods are
preu-erted and illustrated in the topics which follow.

h. SUBTITLES

Meaningless keywords frequently result from subtitles. Rarely does
information contained in subtitles add substantially to the citation's
information content. Subtitles should be omitted wherever possible.

11.) S'vmoosia - Many symposia subtitles contain the name and
location of the hotel where the conference was held. Such
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useless keywords as:

CALIFORNIA MENLO 44

F"LORIDA PARK
FLORIIDAN TAXPA

HOTEL WASHINGTON

are generated by' the subtitles. This information should be
deleted fr'om the citation.

(2.) Reports - Subtitles particularly of periodic reports,
produce such useless keywords as:

ANNUAL COVERING
APPENDIX ENDING
BOOK PERIOD
COVERED PROF

S2MI

These terms can be deleted from the title without decreasing
the information content of the citation.

c. ALPKA-NUMERIC DESIGNATIONS

Care must be exercised to hyphenate alpha-numeric desig-atlons in a
manner that will prevent portion. of a combination from dropping out of
the keyword. The computer program causes the following tc occur:

(1.) Numerals, not preceded by alphabetic characters, drop out.
For example, 4-DS-93000 prints out as DS-93000, NORD 1026
merely yields NORD.

(2.) In numerals following a comma, both the coama and the
numerals drop out. KS-12,O00 prints out as KS-12.

(3.) A virgule (/) does not print out as part of a keyword nor do
the characters following it. LAU-6/Aprints out as LAU-6.

(4.) Parenthesis will print out as part of a keyword if not pre-
ceded by a space. These keywords are, therefore, possible:
DDP(80),EJC(90), and MOTORS (X226o-A-3). However, since
parenthesis preceded by a space drop out, (FBO)3 prints out
as FBO.

Certain alpha numeric combinations are meaningless a& keywords. To
overcome this problem, either place the combination after the noun it
modifies or append a descriptive term.



r In Place Of Use Number

4-DS-93000 JATO-4-93000 0052ý3
NORD 10260 NORD-10260 00351
KS-12,000 KS-12000 00191
LAU-6/A LAU-6-A 00122
-(FBo)3 FB03 0o5-71-
A-EO-51 FLIGHT-A-EO-51 00178
II-C-22 TEST-PLAN-II-C-22 00176

ROC'MT-TX8 00182
PROJECT ABLE-i ABLE-i-PFaJECT 00187

d. ACRONYMS, ABBREVIATIONS, AND PHRASES

Spell out meanings of acronyms and abbreviations that are not in general
use. Join abbreviations and ambiguous terms to the nouns they modify
even if their position in a title must be reversed. Let the 18 char-
acter keyword litmitation ct off the resulting combinations of greater
length.

Retrieval
In Place Of Use Number

ABL ALLEGANY-BALLISTICS-LABORATORY 00500
B-N B-N-PROFELLANTS 00052
BALL BALL-PROPELLANT S 00424
AFB Ea4ARDS-AFB 00355
AIR AIR-FORCE 00274
ALLEGANY ALLEGANY-BALLI ST CS-LABORATORY 00466
BUREAU BUREAU-OF-ORDNANCE 00507
DEPARTMENT OF

DEFENSE DEIMNSE-DEPARTMENT 000O4L
GRAND GRAND-CENTRAL-ROCKET 00457
HYPER HYPER-PERFROMANCE 00322

In some instances, it is advisable to repeat a word as a title enhance-
ment term so that it is not lost as an indexing point. In the
combinations BALL-PROPELLANTS and B-N-PROPELLANTS, the word PROPELLANTS
should be added as a title enhancement term.

e. RE-PORT IPJMBERS IN TITLES

The "Report No." box (Line R, Cols. 27-44) of the Keypunch Transmittal
Sheet gives preference to the DOD agency eeport number. Colutais 45
through 51 of Line R are reserved for the DDC AD number. Any additional
report numbers ouch as the contractor's number, progress report number,
monthly, quarterly, and letter report numbers are treated as title
enhancement terms.
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It is desirable to print out the contractor's distinctive report numbers
as keywords but to suppress the progr-ess, monthly qtarterly, and letter
report numbers.

(1.) Individual Report Numbers

To gather these numbers under a single heading in the KWOC
index, they are preceded by "REP" for "report". CPIA PUB-14 __

is entered Ps RP--OCPIA-PUL-l14.

Occasionally, this method produces an alpha-numeric sequence

"of over 18 characters, causing all characters over 18 to
drop out of the ký.yword. In REP-IE-65-110-CRE-32, for
example, the "32" would drop out. By deleting the hyphens
separating letters from numbers, the report number can be
presented as REP-IRE65-110-CRE32 without causing confusion.

(P.) Series Re ort Numbers

Progress report numbers are not of sufficient value to
justify kevword print out. They can be suppressed by delet-

ing the hyphen. Instead of PR-43, enter PR 43. The PR
drops out because all 1 and 2 character words are suppressed
and the 43 drops out because all numbers not preceded by a
letter are automatically s'ippressed.

Monthly, quarterly, and letter report numbers can be aimi-
larly suppressed. MONTHLY, QUARTERLY, LETTER, and REPORT
are suppressed terms, but REP is not. Instead of QUARTERLY
REP-39, enter QUARTERLY FRPORT 39. This provides full
information in the title but yields no keyword printout.

Both SEMI and ANNUAL are supproessed terms. SEMI-ANNUAL and
SEM•IANNUAL will print out as keywords, but SEMI ANNUAF will
not.

f. MISCELLANEOUS

(1.) Ordinal Numbers

FIRST, SECOND, ... , TENTH have not been added to the sup-
pressed worn list. To include them in the title but
suppress th.um as keywords, change them to 1ST, 2ND, ...

10th.

SECOND RADAR ATTENUATION SYMPOSIUM

would be entered as:

2ND RADAR ATTENUATION SYMPOSIUM
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(2.) Effect of Hyphen

The hyphen can cause individually suppressed terms to
un.•ntentionally print out in combination. Care must be
be exercised to avoid the following situations:

(a) Months - All months are suppressed terms. However,
when combined as APRIL-JUME for example, the combina-
tion will print out as a keyword. This is avoided by -

leaving a space on each side of the hyp.hen.

(b) Parts - The term PART is suppressed but PART-l, PART 2,
etc. are not. Avoid keyword print out by deleting the
hyphen and entering the term as PART 1, PART 2, etc.

(c) Model Numbers - Such model numbers as M-2, M-55, S&-62
can be eliminated from keyword print out by entering
them in the title as M 2, M55, SM 62.

921
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SECTION II

CORPORATE SOURCE AND ABBREVIATION LISTS&

The follcwing section consists of three parts:

1, ABBREVIATED WRPORATE SOURCE NAME is an alphabetical arrangement of
the shortened, eighteen Charecter Corporate source name used to designate
corporate sources in the author printout. The user of the index can refer
to this list to find the complete name of a corporate source opposite its
eighteen character designation.

2. CORPORATE SOURCE AUTHORITY LIST is an alphabetical arrangemeit of
Corporate Authors with their shortened eighteen character designation
opposite. The indexer can use this list to locate a desired shortened
corporate source designation opposite the complete corporate source name.

3. ABBREVIATIONS USED IN CORPORATE SOURCE DESIGATIONS is a alphabetical
listing of words which frequently appear in corporate source entries with
their standardized abbreviations opposite.

1. ABBREVIATED CORPORATE SOURCE NAME

Aberdeen Prov 3rd Aberdeen Proving Ground

Acoustica Assocs Acoustica Associates

Adaptronics Adaptronics, Incorporated

Adm Mat ,ab UK Admiralty Materials Laboratory (U.K.)

Adv Metals Res Lab Advanced Metals Research Corp.

Advis Grp Aero R+D Advisory Group for Aeronautical
Research and Development

Advis Pan on Fuels Ad Hoe Group on Solid-Propellant
Instability of Compustion. Advisory
Panel on Fuels and Lubricants

Advis Pan on Ord Ad Hoc Group on Solid-Propellant
Instability of Combustion. Advisory 4

Panel on Ordnance, Transport, and
Supply

Aero Res Aasocs Aerospace Research Associates

Aero Res Labs Aerospace Research Laboratories

Aero Tech Intel C Aerospace Technical Intelligence Center

Aerochem Res Lab Aerochem Research Laboratories
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Aerojet Eng Aerojet &ineering Corp

Aerojet-Gen/Adv Sy Aerojet-General Corporation, Advanced
Syetena

Aerojet-Oen/kerov Aerojet-Oeneral Corporation, Aerovessels
Division

Aerojet-Gen/Aetron Aerojet-General Corporation, Aetron-
Covina Plant

Aeroj et-Gen/Astri Aeroje°6-General Corporation, Astrionice

Aeroj et-Oen/AZU Aeroj et-G eneral Corporation, Azusa

Aerojet-Gen/Chem Aerojet-General Corporation, Chemical
Division

Aerojet-Gen/Liquid Aerojet-General Corporation, Liquid
Rocket Plant

Aerojet-Gen/Nucl Aerojet-General Corporation, Nucleonics

Aerojet-Gen/Ord Aerojet-General Corporation, Ordnance
Division

Aerojet-Gen/REON Aesojet-General Corporation, REON Division

Aeroj et-Gen/Res Aeroj st-General Corporation, Research
Division

Aerojet-3en/Rocket Aerojet-Greneral Corporation, Rocket Engine

Operations - N~uclear

Aerojet-*en/Sacra Aerojet-General Corporation, Sacramento

Aerojet-Gen/Solid Aerojet-Ger.eral Corporation, Solid
Rocket Plant

Aerojet-Gen/VonKar Aerojet-General Corporation, Von Karman
Center

Aeron Res Assocs P Aeronautical Research Associates of

Princeton, Inc.

Aeron Res C UK Aeronautical Research Council (U.K.)

Aeronautical Sys D Aseronautical Systems Division

Aeronca Afg. Aeronca Manufacturing Corp.

Aeronutronic/Ford Aeronutronic, Division of Ford Motor Co.

Aerophysics Dev Aerophysics Development Corporation
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Aeroprojects Aeroprojects, Inc.

Aeroquip Aeroquip Corporation

Aerospace Aerospace Corp.

Aerospace Chem Sys Aerospace Chemical Systems, Inc.

"AF Aero Prop Lab Air Force Aero Propulsion Laboratory

AF Aero Med Res L Air Force Aerospace Medical Research Labs

AF Baflis Mis Div Air Force Ballistic Missile Division

AF Flight Test C Air Force Flight Test Center

AF Inst Technology Air Force Institute of Technology

AF Logistics Comd Air Force Logistics Coniand

AF Materials Lab Air Force Materials Laboratory

AF Missile Devel C Air Fcrce Missile Development Center

AF Office Sc Res Air Force Office of Scientific Research

AF Rocket Prop Lab Air Force Rocket Propulsion Laboratory

AF Spec Weapons C Air Force Special Weapons Center

AF Systems Cored Air Force Systems Command

AF Wapons Lab Air Force Weapons Laboratory

Air Materiel Comd Air Materiel Command

Air Prod and Chea Air Products and Chemicals, Inc.

Air Products Air Products, Inc.

Air R+D Comd Air Research and Development Command

Air Reduction Air Reduction Company, Inc.

Air Tech Intell C Air Technical Intelligence Center

Air University Air University

Airesearch Manufacturing Company, Division
of the Garrett Corporation See:
The Garrett Corporation, Airesearch
Manufacturing Co. Division
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Armed Forces SWP Armed Forces Special Weapons Project

Armour Res Fdn Armour Research Foundation

Army Ballistic MA Army Ballistic Missile Agency

Army Chem Center Arn Chemical Center

Army Library Army Library, Waqhington D.C.

Army Materials Res Army Materials Research Agency

Army Missile Command
See: Redstone Arsenal

Army Missile Tes/C Army Missile Test Center

Army Rocket GMA Army Rocket and Guided Missile Agency
See Also: Redstone Arsenal

Arnold Fng. Dev C Arnold Engineering Development Center

ARC ARO, Inc.

Arthur D. Little Arthur D. Little, Inc.

Ashland Oil + Ref Ashland Oil and Refining Company

Assist Sen Del R+D Office of the Assistant Secretary of
Defense (Research and Development)

Assist Sec Def S+L Office of the Assistant Secretary of
Defense (Supply and Logistics)

ASTTA Armed Services Technical Information Agency

ASTRO Astro, a division of the Marquardt Corp.

Astrcdyne Astrodyne, Incorporated

Astropower Astropower, Inc.

Astrosystems Int Astrosystems International, Inc.

Atlantic Research Atlantic Research Corp.

Atomic En Con Atomic Energy Commission

Atom En Com/DTI Atomic Energy Commission, Division of
Technical Information

Atomics Int/NAA Atomics International, North American
C •.Aviation
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Alcoa Rae Lab Alcoa Research Laboratory

Alcor Aleor, Inc.

Allen B. Dumont L Allen B. Dumont Laboratories, Inc.

Allied Chat + Dye Allied Chemical + Dye Corp.

Allied Chemical Allied Chemical Corp.

Allied Res Assocs Allied Research Associates, Inc.

A)lison/WMC Allison Division of General Motors
Corporation

Alloyd Electronics Alloyd Electronics Co:v-oration

Althea Revere Althea Revere, Vineyard Haven, Mass.

Alum Co America Aluminum Company of America

Aluminum Res Labs Aluminum Research Laboratories

Am Cyanamid American Cyanamid Company

Am Mach + Foundry American Machine and Foundry Corp.

Am Potash and Chem American Potash and Chemical Corp.

Amcel Propulsion Amcel Propulsion, Inc.

Amer Rad+Std Sanit American Radiator and Standard Sanitary
Corporation

Amer Rein Plastics American Reinforced Plastics Company

Amer Soc Mach Eng American Society of Mechanical Engineers

Analytic Services Analytic Services, Incorporated 4

A 0 Smith A. 0. Smith Corp.

App Phys L J Hop U Applied Physics Lab., Johns Hopkins
University

Applied Science L Applied Science Laboratories, Inc.

Arde Associates Arde Associates

Argonne National L Argonne NUtional Laboratory

Arm Ser Explo Safe Armed Services Explosives Safety Board
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Atom Weap Res Eat Atomic Weapons Research Establishment

Auburn U Auburn University

Automation Ind Automntion Industries, Inc.

Autometric Autometric Corporation

AVCO AVCO Corpco.-ation

See Also: Lycoming Division

AVCO-Everett Res L AVCO-Everett Research Laboratory

Babcock Wilcýx 1ýes Babcock and Wilcox Co., Research Center

Ballistic Re,-- Lab Ballistic Research Laboratories

Ballistic Sys Div Ballistic Systems Division

Battelle Memorial Battelle Memorial Institute
See Also: Defense Th 'sls Information

Center, Radiation Effects
Information Center

Battelle-Northwest Battelle-Northwest (Pacific Northwest
Laboratory operated by Battelle)

Becco Chemical/FIC Becco Chemical Division, Food Machinery and

Chemical Corp.

Beech Aircraft Beech Aircraft Corporation

Beechoraft R.D Beechcraft Research and Developaent

Bell Aerosystems Bell Aerosysteam Company

Bell Aircraft Bell Aircraft Corporation

Bendix The Bendix Corporation

Bendix Aviation Bendix Aviation Corporation

Bermite Powder Bermite Powder Company

Beryllium The Beryllium Corporation

Lethiehem Steel Bethlehem Steel Co.

Bettis Atomic Pow L Bettis Atomic Power Laboratory,

ff Pittsbuxgh, Pa.

Bjorksten Res Lab Bjorksten Research Laboratories, Inc.
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Columbia Radiat L Columbia Radiation Laboratory

Coubuat+Explos Res Combustion and Erplosives Research, Inc.

GCom Fuels + LuL Comwittee on Fuels and Lubricants,
Research Development Board

-- Comm Under Warfare Comnittee on Undersea Warfare, National
Research Council

t G:Commercial Solvent Commercial Solvents Corporation

Compo Tek Compo Tek Inc., Palo Alto

Coneeco Conesco, Inc.

Conn Hard Rubber Connecticut Hard Rubber Company

Convair Astro Convair Astronautics
See also: General Dynamics/Convair

Convair/Ft Worth Convair, Fort Worth

Convair/Thermo L Convair, Vhermodynamics Laboratory

Coorainsting Res C Coordinating Researrh Council, Inc.

U Copenhagen University of Copenhagen

Cornell Aeron Lab Cornell Aeronautical Laboratory, Inc.

Cornell U Cornell University

Cos•modyne Cosmodyne Corporation

Curtiss-Wright Curtiss-Wright Corporation

Daniel Mann et al Daniel, Mann, Johnson, and Mendenhall

SU Dayton University of DThyton

U Dayton Rea Inst University of Dayton Research Institute

Debell + Richardson Debell and Richardson, Inc.

Def Metals Info C Defense Metals Information Center

Defense Document C Defense Documentation Center

Defense Research tefense Research Corporation

Defease Research L Defense Research Laboratories

t U Delaware University of Delaware
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Boeing The Boeing Company

Bolt Beranek et al Bolt Beranek and Neusan, Inc.

Boos Allen * HaE Booz, Allen + Hamilton

Borg-Warner Borg-Warner Corporation
See Alsos Pesco Products Division

U British Columbia University of British Columbia

British Oxygen The British Oxygen Co.

Brown U Brown University

Brun!wck Brunswick Corp.

Brush Be yllium Brush Beryllimn Company

U Brussels University of Brussels

Bucyrus-Erie Bucyrus-Erie Company

Buffalo Elect-Chen Duffflo Flectro-Chemical Company, Inc.

U Buffalo University of BTLffalo

Building Res Ste Building Research Station Watford, England

Burean Aeronautiep Bureau of Aeronautics

Bureau of Mines Bureau of Mines

Bureau of Ships Bureau of Ships

Calif Inst of Tech California Institute of Technology
See Also: Jet Propulsion Laboratory

Guggenheim Aeronautical Labs
Guggenheim Jet Propulsion
Center

California Rea California Research Corp.

U California University -)f California

U California L A University of California at Los Angeles

Callery Chemical Callery Chemical Corpany

Cambridge Cambridge Corporation

Canadian Arm R+D Canadian Ai.ament Research and
De evelcgent Establishment
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Canadian R+D Estab Canadian Research and Development
Establishment

Carborundum Carborundum Company

Carnegie Inst Tech Carnegie Institute of Technolog;y :

Case Inst Tech Case Institute of Technology

Catholic U America Catholic University of America

Celestial Research Celestial Research Corp.

Century Engineers Century Engineers Inc.

Chance Vought Chance Vought Corporation

Chem Def Exp Est Chemical Defense Experimental
Establishment (U.K.)

Chem Prop Info Ag Chemical Propulsion Information Agency.
Johns Hopkins University
See Also: Liquid Propellant

Information Agency,
Solid Propellant
Information Agency

Chicago Aerial Ind Chicago Aerial Industries, Inc.

U Chicago University of Chicago

Chrysler Chrysler Corporation

U Cincinnati University of Cincinnati

Clemson College Clemson College

Cleveland Ind Res Cleveland Industrial Research, Inc. *

Clevite Clevite Corporation

Climax Molyb/Mich Climax Molybdenum Company of Michigan

Coated Text Mills Coated Textile Mills, Inc.

College of Aero UK College of Aeronautics (U.K.) 4

College Place Court College Placement Council, Inc.

Cola 5ch Mines RE Colorado School of Mines Research
Foundation

U Colorado Unive*rslty of Coiurado
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U Derver University of Denver

Denver Research In Denver Research Institute

Dept Air Force Department of the Air Force

Dept of Defense Dedartment of Defense, Washington, D.C.

Diamond Alkali Diamond Alkali Company

Dir Advanced Sys T Directorate of Advanced Systems
Technology

Dir Aerospace Saf Directorate of Aerospace Safety

Dir Rock Prop+Mis Directorate of Rocket Propulsion
Missiles

Dougl;.c Aircraft Douglas Aircraft Company, Inc.

Dow Cheriica] The Dow Chemical Company

Dow Corning Dow Corning Corporation

U Durham Univer3ity of Durham

Dynamic Science •ynamic Sciance Corporation

Dynatech Dynatech Corporation

I H Sargent E. H. Sargent & Company

E I Du Pont de Nem E. I. Du Pont de Neaiurs and Company

Edgewood Arsenal Edgewood Arsenal

Edwal Labs The Edwal Laboratories, Inc.

Elect-o Jet Electro Jet Corporation

Electro-Mech Lab Electro-Mechanical Laboratory

Electro Optical Sy Electro Optical Systems, Inc.

Electro-Therm Indn Electro-Thermal Industries, Inc.

Electronic Sys Dev Electronic Systems Development Corp

Electronics Amer Ele'ztronics Corporation of America

Emerson Electric Emerson Electric Co.
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Esso Research +Eng. Es3o Rt rch and Engineering Co.

Ethyl E+thyl Cf;p. ratiort

Europe Atom En Ccn 7uropean Atonic Energy Comminity

Evans R+D Evans Research and Development Corp

Excelco Develop Pffcelco Development, Inc.

Experiment Incorp Experiment Incorporated

Explosives R+D Ent Explosives Research and Development
Establishment (U.K.)

SFairchild Cam+lust Fairchild Camera and Instrument

ari am tCorporation

Fairchild Engine D Fairchild Engine Division, Fairchild

Engine and Airplane Corp.

Fairchild Stratos Fairchild S+.ratas Corporation

far3teel Ketallurg Fansteel Metallurgical Corporation

Fine Organics Fine Organics, Inc., New York

Firestone Tire+Rub Fire~tone Tire + Rubber Company

SFlorida Uni.versity of Florida

Fluor The Fluor •.orporation

FMC FlC Corporation
4

Food Rachine+Chem Food Machinery and Chemical Corp

For Tech Div Edw Foreign Teclhuolory Division,
Edwards AFB

For Tech Div WFAFB Foreign Technology Division,
Wright-Patterson AFB

•.Forest Products L Forest Products Laboratory

Forest Service Forest Service. U.S. Dept. of

Agriculture

-Frau Fram Corporation, Providence, R.I.

Frank Inst hes Lab The Franklin Institute Research .

13 aboratory
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Hercules Powder Hercules Powder Company

Hexcel Products Hexcel Products, Inc.A

High Temp, Material High Termperature Materials, Inc.

Holloman Air Day C Holloman Air Development Centera

Honeywell Honeywell, Incorporated

Hooker Chemical Hooker Chemical Corp.

=S

Horizons Horizons, Inc.

Hou&ton Engineer Houston Engineering Corporation

Houston Res Inst Housi~n Research Tnstitute, Inc.

Hughes Aircraft Hughes Aircraft Corporation

Hughes-Fullerton Uughes Aircraft Company, Fullerton

Hughes Research L Hughes Research Laboratorie3

Hughes Tool Hughes Tool Co.

Hycon 1fg Hycon Mfg. Company

Hydro-Aire Hydro-Aire Inc.

Hynes Chemical Res Hynes Chemikal Research Corp.

IBM/Elect Sys C International Business Machines
Corporation, Electronic Systems
Center

U Illinois University of Illinois

Illinois Inst Tech Illinois Institute of Technology

Imoerial Chemical Imperial Chemical Industries Limited

Imperial Col Sci Imperial College of Science and
Technology (U.K.)

In Def Analyses Institute for Defense Analyses

Ind. Res InstAJCHAT Industrial Research Institute,
University of Chattanooga

Indium Corp Amer Indium Coirporation of America
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Gen ElectSpacecr General Electric Company, Spacecraft
Department,

Gen Elect/V Forge General Electric Company, Valley
Forge Space Technology

Gen Motors General Motors Corporation

Gen Technologies General Technologies Corporation

Gen Tel+Electron L General Telephone and Electronics
Lab.

General Kinetics General Kinetics, Inc.
General Steel Ind General Steel Industries, Inc.

Geophysics Res Dir Geophysics Research Directorate
(AFCRL)

Georgia Inst Tech Georgia Institute of Technology

Goddard SFC (NASA) Goddard Space Flight Center (NASA)

B F Goodrich B. F. Goodrich Company

Goodyear Aerospace Goodyear Aerospace Corporation

Goodyear Aircraft Goodyear Aircraft Corporation

W R Grace W. R. Grace and Company

Grand Central Rock Grand Central Rocket Co.

Grumman Air Eng Grumwan Aircraft Engineering Corp.

Guggenheim Aero L Guggenheim Aeronautical Laboratory

Guggenheim J'PC Guggenheim Jet Propilsion Center

H I Thomp Fiber Gl H. I. Thompson Fiber Glass Company

Harry Diamond Labs Harry Diamond Laboratories

Harshaw Chemical The Harshaw Chemical Co.

Harvard U Harvard University

Hayes Aircraft Hayes Aircraft Corporation

Hefco Labs Hefco Laboratories, Inc.

Hercules Hercules Incorporated
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Frankford Arsenal Frankford Arsenal

Franklin Inst Franklin Institute

Frebank Frebank Company

Fund Method Assoca Fundamental Methods Associates, Inc.
4

Garrett The Garrett Corp -4

Garrett/Airssearch The Garrett Corporation, Airesearch
Manufacturing Co. Division

GC Marshall (NASA) George C. Marshall Space Flight Center

Gen American Trans General American Transportation Corp

Gen Applied Sci L General Applied Science Laboratories

General Atomic General Atomic Division, General Dynamics

Gen Dynamics/Astro General Dynamics/Astronautics

Gen Dynamics/Con, General Dynamics/Convair

Gen Dynamics/El B General Dynamics Corporation Electric
Boat Diviion

Gen Dynamics/Ft Wo General Dynamics/Fort Worth

Gen Elect General Electric Company

Gen Elect/ilight P General Electric Company, Flight
Propulsion Division

Gen Elect/Hanford General Electric Co., Hanford Atomic
Products Operation

Gen Elect/Missile General Electric Company, Missile
And Space Division

Gen Elect/Nucl En General Electric Company, Nuclear Energy
Division

Gen Elect/Mucl M+P General Electric Company, Nuclear Materials
and Propulsion Operation

Gen Elect R+D C General Electric Research and Development
Center

Gem Elect/Spa Sci General Electric Company, Space Sciences
Laboratory
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Ingersoll-K/Borg W Ingersoll Kalamazoo Division,
Borg-Warner Corporation

Inst Environ Sci Institute of Environmental Sciences

Institute Gas Tech lIstitute of Gas Technology

S--- Inter-Bur Tech Com Inter-Bureau Technical Committee,
S& Navy Dept.

Interagency CRP1 Interagency Chemical Rocket
Propulsion Group

Intermountain R+E intermountain Research and Engineering
Company, Inc.

Internat Nickel The International Nickel Company, Inc.

Iowa State U Sci/T Iowa State University of Science and
Technology

ITT Research Inst ITT Research Institute

J C Carter J. C. Carter Company

J P Stevens J. P. Stevens and Company, Inc.

Jet Prop C/?urdu U Jet Propulsion Center, Purdue
University

Jet Propulsion L Jet Propulsion Laboratory,
California Institute of Technology

Johns Hopkins U Johns Hopkins University A
See Also: Chemical Propellant
Information Agency, Applied
Physics Lab.

Kaiser Aluminum Kaiser Aluminum

U Kansas University of Kansas

Kem-Tech Labs Kem-Tech Laboratories, Inc.
Kennedy Indus Coat Kennedy Industrial Coatings, Inc.

Koppers Koppers Ccmpany, Inc.

Ladish Ladish Company

Lamont Geol Observ Lamont Geological Observatory
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Langley Rles (NASA) Langley Research Center (NASA)

Lawrence Radiat L Lawrence Radiation Lab, University
of California

Leeds and Northrop Leeds and Northrop Company

Lehigh U Lehigh University

Lessells + Assocs Lessells and Associates, Inc.

Lewis Res C (NASA) Lewis Research Center (NASA)

Lexington Labs Lexington Laboratories, Inc.
Cambridge, Mass

library of Cong Library of Congress

Linde Linde Company

Linde Air Prod The Linde Air Products Company

Link Ord Div/GP Link Ordnance Division, General
Precision, Inc.

Liquid Prop Inf Ag Liquid Propellant Information
Agency, Applied Physics Laboratory,
The Johns Hopkins University
See Also: Chemical Propellant
Information Agency

Liquid Rock Prop L Liquid Rocket Propulsion Laboratory,
Picatinny Arsenal

Litton Systems Litton Systems Incorporated

Lockheed Aircraft Lockheed Aircraft Corporation

Lockheed-Calif Lockheed-Calt ornia Company

Lockheed-Georgia Lockheed-Georgia Company

Lockheed Mis+Space Lockheed Missiles and Space Company

SLockheed-Prop Lockheed Propulsion Company

Los Alamos Sci Lab Los Alamos Scientific Laboratory

Louisiana State U Louisiana State University

SU Louvain University of Louvain
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Lovelace Fdn Lovelace Foundation for Medical
Education and Research

Loyola U/LA Loyola University of Los Angeles

LTV Aerospace LTV Aerospace Corporation

Lycoming/AVCO Lycoming, Division of AVCO Corp. 4

M W Kellog The M. W. Kellog Co.

Magna Magna Corporation -

Magna Products Magna Products

Manlabs Manlabs, Inc. -%

Manufacturing Lab Manufacturing Laboratories, Inc.

Marquardt The Marquardt Corporation

Marquardt Aircraft Marquardt Aircraft Co.

Marquette U Marquette University

Martin The Martin Company

Martin-Marietta Martin-Marietta Corporation

U Maryland University of Maryland

Mass Inst of Tech Massachusetts Institute of
Technology

Materials Advis Bd Materials Advisory Board

Materials Res Lab Materials Research LaL'ratory, Inc.

Mathieson Chemical Mathieson Chemical Corporation

McDonnell Aircraft Mc Donnell Aircraft Corporation

McGill U Mc Gill University

McGraw-Hill Book Mc Graw-Hill Book Co., Inc.

Med Col Virginia Medical College of Virginia

Mellon Institute Mellon Institute

Melpar lIelpar, Incorporated
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Metal Hydrides Metal Hydrides Incorporated

Metalectro Metalectro Corp.

MHD Research MKlD Research, Inc.

U Michigan University of Michigan

Michigan State U Michigan State University

Midwest Res Inst Midwest Research Institute

Mine Safety Appli Mine Safety Appliance Co.,
Gallery, Pa.

Ministry of Avi UK Ministry of Aviation (U.K.)

Ministry of Def UK Ministry of Defense (U.K.)

Ministry of Sup UK Ministry of Supply (U.K.)

Minneapolis-Honey Minneapolis-Honeywell Regulator
Company

U Minnesota University of Minnesota

Minnesota Min+Mfg Minnesota Mining and Manufacturing
Company

Miss State U Mississippi State University

Monsanto Chemical Monsanto Chemical Company

Monsanto Chemicals Monsanto Chemical Ltd.

Monsanto Research Monsanto Research Corporation

U Munich University of Munich

Naraco Research4D Narmco Research and Development

Nat Acad Sciences National Academy of Sciences

Nat Adv Comm Aero National Advisory Committee for
Aeronautics
See Also: National Aeronautics
and Space Administration

Nat Aero+Spa Admin National Aeronautics and Space
Administration
See Also: George C. Marshall
Space Flight Center, Goddard
Soace Flight Center, Langley
Research Center, Lewis Research
Center
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Nat Butr Standards National Bureau of Standards

Nat Cash Register National Cash Register Co.

Nat Engineering Sc National Engineerig Science If
Companyj

Nat Gas Turbine Es National Gas Turbine Establishenta
(U.K.)a

National Beryllia National Beryllia Corporation

National Carbon National Carbon Company

National Research National Research Corporation

Naval Air Dove] 0 Naval Air Development Center

Naval Air Mat C Naval Air Material Center

Naval Air Mis TO Naval Air Missile Test Center

Naval Air Rook TS Naval Air Rocket Test Station

Naval Air Test C Naval Air Test Center

Naval Eng Exper S Naval Engineerling Experiment Station

Naval Gun Pactory Naval Gun Factory

Naval Missile C Naval Missile Center I
Naval Ordnance Lab Naval Ordna-.sce Laboratory

Naval Ordnance Ste Naval Ordnance Station

Naval Ordnance TS Naval Ordnance Test Station

Naval Powder Fact Naval Powder Factory

Naval Propellent P Naval Propellant Plant S

Naval Proving ord Naval Proving Ground, Darygren, V.

Naval Rarl Def Lab Naval RaMisclogi al Defense LaboratoryI

Naval Researnch Lab Naval Research Laboratory

Naval Torpedo S Naval Torpedo Station

Naval Under Ord S Naval Underwater Ordnance Station

Naval Weapons Lab Naval Weapons LaboratoryL i aa oreoSNavalTorpedoStation I
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New Eng Mat Lab New England Materials Laboratory, Inc.

U New Mexico University of New Mexico

New York Nay Ship New York Naval Shipyard

New York U New York University

Newark College Eng Newark College of Engineering

Newmark Hans et al Newmark, Hansen and Associates

North Am Aviation North American Aviation, Inc.
See Also: Atonics International
Rocketdyne

North Atlantic Cl North Atlantic Council

North Atlantic T 0 North Atlantic Treaty Organization

North Carolina Col North Carolina College

U North Dakota Univer.rity of North Dakota

Northern Ordnance Northern Ordnance Incorporated

Northern Res+Eng Northern Research and Enginieering
Corporation

Northrop Northrop Corporation

Northrop Carolina Northrop Carolina, Incorporated

Northrop Norair Northrop Norair, A Division of
Northrop Corporation

Northrop Space Lab Northrop Space Laboratories

Northwestern U Northwestern University

U Notre Dame University of Notre Dame

Nuclear Util Serv Nuclear Utility Services, Inc.

Nuclionics Nuclionics

Oak Ridge Nat Lab Oak Ridge National Laboratory j
Off Aerospace Res Office of Aerospace Research

Off Chief Naval Op Office of the Chief of Naval

Operations I
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Office Nay Roe Office of Naval Research,
Washington

Office Nav Res/Lon Office of Naval Research,

London

Office Naval Intel Office of Naval Intelligence

Ohio State U Ohio State University

Ohio State U Res F Ohio State University Research
Foundation

.Olin Industries Olin Industries, Inc.

Olin Mathieson Olin Mathieson Chemical Corp.

Operat Anal Of/SAC Operations Analysis Office,
Strategic Air Command

Ordnance Corps Ordnance Corps

Oregon State U Oregon State University

Owens-Coning Fib Owens-Corning Fiberglas Corp.

Ozark-Mahoning Ozark-Mahoning Company

Packard-Bell Elect Packard-Pell Electronics Corporation

Parker Aircraft Parker Aircraft Company

Parsons The Parsons Corporation

Peninsular Chemres Peninsular Chemresearch Incorporated

Penn Salt MKg Pennsylvania Salt Manufacturing
Company

"Pennsalt hemicals Fennslt Chemicals Corporation

U Pennsylvania University of Pennsylvania

Pennsylvania State Pennsylvania State University

Perkin-Elmer The Perkin-Elmer Corporation

Pesco Prod/Borg-W Pesco Products Division, Borg-
Warner Corporation

Philco Philco Corporation

Philco-Ford Philco-Ford Ccrporation
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Phillips Petroleum Phillips Petroleum Company

Picatinny Arsenal Picatinny Arsenal '

See Also: Liquid Rocket
Propulsion Laboratory

SPicker X-ray Picker X-ray Corporation

Planning Research Planning Research Corporation

Plasmadyne Plasmadyne Corporation .

Plast Tech Eval C Plastics Technical Evaluation Center

Polytech in Bklyn Polytechnic Institute of Brooklyn

Potter Pacific Potter Pacific Corporation 4

Pratt-Whitney AC Pratt and Whitney Aircraft

Princeton U Princeton University

Purdue Research Fn Purdue Research Foundation

Purdue Researoh In Purdue Research Institute

Purdue U Purdue University

See Alsot Jet Propulsion
Center

Pyrogenics Pyrogenics, Inc.

Pyronetics Pyronetics, Inc.

Quantum Quantum, Inc.

Queens College Queens College 4

Rad Effects Info C Radiation Effects Information
Center, Battelle Memorial
Institute

RAI Research RAI Research Corporation

Ramo-Woolridge The Ramo-Woolridge Corporation

Rand The Rand Corp ¶
Raytheon Raytheon Company

Raytheon Mfg Raytheon Manufacturing Company
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RCA/Def Elect Prod Radio Corporation of America. Defense
Electronic Products

ihCA/Electro Comp+D Radio Corporation of America. Electroncic
Components and Devices

RCA Laboratories Radio Corporation of America Laboratories

Reaction Motors Division
Sees Thiokol Chen.ical Corporation,
Reaction Motors Division

Reaction Motors Reaction Motors, Incoroorated

Red Sci Info C Redstone Scientific Ivformation Center

Relel Redel, Inc. A

Redstone Arsenal Redstone Arsenal, Army Missile Comand
See Alsog Army Rocket and Quided
Missile Agency

Rensselaer Poly In Rensselaer Polytechnic Institute

Republic Aviation Republic Aviation Corp

Republic Steel Republic Steel Corporatic"

Res+Tech Div/AFSC Research and Technology Divisi on,
"Air Force Systems Command

Research Ch.emic4±s Research Che'n cals

Research Labs., United Aircraft Corp.
Sees United Aircraft Research Labs.

Research Mgt Assac Research Management Associates, Inc.

Resin Research L Resin lasearch Laboratories, Inc,

Revore Laboratories Revere Laboratories

-) Rhode Island University of Rhode Island
Rock Res L SSD Baw Rocket Research Laboratory, Soace

Systems Division, Fdwards AFB

RocA.z.t Power Rocket Power Incorporated

Ro-kbt Prop Estab Rocket Propulsion Establi! nent (U.K.)

R!ocket Prop Lab Rocket Propulsion Laboracory
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5 Rocket Research Rocket Research Corporation, Seattle

RocketdynetAAA Rocketdyne, A Division of North

American, Inc.

Rockwood Sprinkler Rockwood Sprinkler Company

Rohm + Haas Rohm and Haas Company

Rome Air Develop C Rome Air Development Center

Royal Aircraft Est Royal Aircraft Establishment (U.K.)

Royal Arm R+D Est Royal Armament Research and Development
Establishment (U.K.)

Saint Louis U Saint Louis University

Sandia Sandia Corporation

Sandia Lab Sandia Laboratory, Albuquerque,
N.M.

Sciaky Bros Sciaky Bros. Inc.

Skrnrpley Labs Sharpley Laboratortes, Inc.

Shell Development Shell Development Company -?

Soc Aero M+P Eng Society of Aerospace Material and
Process Engineers

Socony Mobil Oil Socony Mobil Oil Company, Inc.

Solar Solar

Solid Prop Info Ag Solid Propellant Information Agency,
Applied Physics Laboratory, The
Johns Hopkins University
See Also: Chemical Propulsion
Information Agency

mI

U Southern Calif University of Southern California

Southern Method U Southern Methodist University

Southern Res Inst Southern Research Institute

Southwest Res Ins Southwest Research Institute

Space-General Space-General Corporation

1m
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Space Sys Div/AFSC Space Systems Fivision, Air Force
Systems Command

Space Sys Div Edw Space Systems Division, Edwards AFB
See Also: Rocket Research
Laboratory

4.

Space Technology L Space Technology Laboratories

Sperry Products Sperry Products, 'tIC.

Sperry Rand Sperry Rand Corporation

Standard Oil/Ind Standard Oil Company (Indiana)

Stanford Res Inst Stanford Research Institute

Stanford U Stanford University

Starnes The Starnes Company

Stauffer-Aerojet Stauffer-Aerojet Chemical Comnany

Stauffer-Chemical Stauffer Chemical Company .

Stevens Inst Tech Stevens Institute of Technology

Strategic Air Comd Strategic Air Command

Sundstrand A-riat Sundstrand Aviation 7

A
Sundstrand Turbo Sundstrund Turbo '1
Sunstrand Aviation Sunutrand Aviation

Sylvania Elec Prod Sylvania Electric Products, Inc. I
Syracuse U Syracuse University I
Syracuse U Res In Syracuse University Research

Institute

Systems America Systems Corporation of America

Systems Research L Systems Research Laboratories, Inc.

Tapco/Thomp Ramo W Tapco, Division of Thompaon Raxo

Wooldridge, Inc.

Tuch Adv Pan F+L Technical Advisory Panel on Fuels
and Lubricants (Assistant Secretary

of Defense (R+D)
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Technical Operat Technical Operations Incorporated

Technidyne Technidyne, Incorporated

• Technology Technology, Incorpirated

Tem-Press Research Tem-Press Research, Inc.

Temple U Res Inst Temple University, Research Institute

Tempo/Gen Elect Tempo General Electric Company

"Tennessee Tennessee Corporation

U Tennessee University of Tennessee

Texaco Texaco Incorporated

Texaco Experiment Texaco Experiment Incorporated

Texaco Research C Texaco Research Center

Texas Instruments Texas Instruments Incorporated

Texas Metzl÷Mfg Texas Metal and Manufacturing Co.

U Texas University of Texas

Thiokol Chem Thiokol Chemical Corporation
See Also: Reaction Motors
Division

Thiokol Chem/Alph Thiokol Chemical Corporation, Alpha
Division

Thiokol Cham/Brist Thio! ol Chemical Corporation, Bristol
Division

Thiokol Chem/Chem Thiokol Chemical Corporation,
Chemical Operations

Thiokol Chem/Elkto Thiokol Chemiical Corporation,
Elkton Division

Thiokol Chem/Humts Thiokol Chemical Corporation,
Huntsville Division

Thiokol Chem/Nucl Thiokol Chemical Corporation, Nuclear
Development Center

Thiokol Chem/React Thiokol Chemical Corporation,
Reaction Motors Division

S. ... • . ...1.8



Thiokol ChenRed Thiokol Chemical Corporation,
Redstone Division

Thiokol/Rock Thiokol Chemical Corporation,
Rocket Operations Center 4

Thiokol Chem/Space Thiokol Chemical Corporation,
Space Booster Division

Thiokol Che/Wasat Thiokol Chemical Corporation,
Wasatch Division

Thompson Products Thompson Products, Inc.

Thompson Ramo Wool Thompson Ramo Wooldridge, Inc.See Also: Tapec

Titanium Met Amer Titanium Metals Corporation of
America

U Toronto University of Toronto

Tracerlab Tracerlab 4
Transducer Info C Transducer Information Center

Tranup Tech Res In Transportation Technical Research A
Institute (Tokyo) 2?

TRO TRO Incorporated

TRW TRW Incorporated

TRW Space Tech Lab TRW .5pace Technology Labst

TNH 9¾wt- TRW Systems, Inc.

Tufts U Tufts University

Tulane U Tulane University .

Tyco Labs Tyco Laboratories, liz.

Un Car Res Assoc Union Carbide European Research
Associates (Bruseels)

Union Carbide Union Cart.td: Corporation

Union Carbide Chem Union Carbide Chemicals Company

Union Car Res Inst Union Carbide Research Institute
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Uniroyal Uniroyal, Incorporated

United Aircraft United Aircraft Corporation

United Aircraft/RL United Aircraft Research Laboratories

United Technology United Technology Corporation

'UK Atomic Energy A United Kingdom Atomic Energy Authority
(U.K.)

Universal Chem Sys Universal Chemical Systems, Inc.

Universal Match Universal Match Corporation

Universal Oil Prod Universal Oil Products Co.

URS URS Corporation

U.S. Atomic Energy Comnission
See: Atomic Energy Commission

U.S. Forest Service
See: Forest Service. U.S.
Dept. of Agriculture

US Borax Research U.S. Borax Research Corporation

US induatrial Clma U.S. Industrial Chemicals Company

US fliblic Health S United States Public Health Service

US Steel/App Res L United States Steel Corporation,
Applied Research Laboratory

US Stoneware The United States Stoneware Company

U Utah University of Utah

Value higinegring Value Enginaerirg Company

7U Vermont University of VermruL

nVidya/Itek Vidya, Division of Itek Corporation

U Vianna University of Vienna

U Virginia University of Virginia

Visking The Visking Corporation
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Vitro Engineering Vitro Engineering Company

Vitro Laboratories Vitro Laboratories

Walter Kidde Walter Kidde and Company

Warner + Swasey The Warner end Swasey Company

-: -U Washington University of Washington

Watertown Arsenal Watertown Arsenal

Welsbach The Welsbach Corp.

Western Gear Western Gear Corporation

Western Reserve U Western Reserve University

Westinghouse Ast L Westinghouse Astronuclear Laboratory

Westinghousa Elec Westinghouse Electric Corporation

Westinghouse Res L Westinghouse Research Laboratories

White Sands Prov G White Sands Proving Ground

Willow Run Res C Willow Run Research Center

U Wisconsin University of Wisconsin

Wright Air Devel C Wright Air Development Center

Wright Air Devel D Wright Air Development Division

Wyandotte Chemicals Wandotte Chemical Corporation

Wyle Wyle Laboratories

Young Development Young Development Laboratories

.'1
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2. CORPORATZ SOURCE AUTHORITY LIST

Aberdeen Proving Ground Aberdeen Prov Ord

Acoustic& Associates Acoustica Assocs .

Ad Hoc Group on Solid-Propellant Instability
i of Combustion. Advisory Panel on Fuels

and Lubricants Advis Pan on Fuels

Ad Hoc Group on Solid-Propellant Instability
of Combustion. Advisory Panel on
Ordnance, Transport, and Su r'ly Advis Pan on Ord

Adaptronics, Incorporated Adaptronics

Admiralty Materials Laboratory (U.K.) AI Mat Lab UK

Advanced Metals Research Corp. Adv Metals Res Lab

Advisory Group for Aeronautical Research
and Development Advis Grp Acro R+D

Aerochem Research Laboratories Aeroche. Res Lab

Aerojet Engineering Corp Aerojet Ing

Aerojet-3eneral Corporation, Advanced Systems Aerojet-Gen/Adv Sy

Aerojet-General Corporation, Aeroveasels
Division Aeroj et-Gen/Aeror

Aerojet-General Corporation, Astron-Covina
Plant Aerojet-Geo/Aetron

Aerojet-General Corporation, Astrionios Aerojet-Gen/Astri

Aerojet-general Corporation, Amusa Aerojet-Gen/AZO

Aerojet-Oeneral Corporation, Chemical Divislon Aerojet-Goen/Che.

AeroJet.oeneral Corporation, Liquid Rocket
Plant Aeroj et-Gen/Litquid

Aerojet-0eneral Corporation, Nucleonics Aerojet-Gen/Sucl

Aerojet-General Corporation, Or'auance Division Aerojet-Gen/Ord

Aeruj ct-Oenoral Corporation, RZON Division Aeroj et-GuI/REON

Aerojet-General Corporation, Research
Division Aeroj et-Gen/Re',
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Aerojet-Oeneral Corporation, Rocket Engine

Operations - Nuclear Aerolet-Gon/Rocket

Aeroj ct-General Corporation, Sacramento Aerojet-Gen/Sacra

Aerojet-General Corporation, Solid 'ocket Plant Aerojet-Gen/Solid

Aerojet-General Corporation, Von Karman Center AeroJet-Qen/VonKar

Aeronautical Research Associates of Princeton, Inc. Aeron Res Assocs P 4
Aeronautical Research Council (U.K.) Aeron Res C UK

Aeronautical Systems Division Aeronautical Sys D -

Aeronca Manufacturing Corp. Aeronca Mfg.

Aeronutronic, Division of Ford Motor Co. Aeronutronic/Ford J
Aerophysics Development Corporation Aerophysics Dev

AaroproJects, Inc. Aeroprojects

Aeroquip Corporation Aeroquip

Aerospace Chemical Systems, Inc. Aerospace Chem Sys

- Aerospace Corp. Aerospace

Aerospace Research Associates Aero Res Assocs

Aerospace Research Laboratories Aero Res Labs

Aerospace Technical Intelligence Center Aero Tech Intel C

Air Force Aero Propulsion Laboratory AF Aero Prop Lab

Air Force Aerospace Medical Research Labs A? Aero Med Res L

Air Force Ballistic Missile Division AF Ballis Mib Div

Air Force Flight Test Center A? Flight Test C

Air Force Institute of Technýiogy AF Inst Technology

Air Force Logistics Command AF Logistics Comd

Air Force Materials Laboratory AF Materials Lab

Air Force Missile Development Center AF Missile Devel C

Air Force Office of Scientific Research AF Office Sci Res
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Air Force Rocket Propulsion Laboratory AF Rocket Prop Lab

Air Force SpeciAl Weapons Center AF Spec We.pone C

Air Force Systems Command AF Systems Cowd

Air Force Weapons Laboratory AT Weapons Lab

Air Materiel Comeand Air Materiel Coed

Air Products, Inc Air Products

Air Products and Chemicals, Inc. Ai* Prod and Chem

Air Reduction Company, Inc. Air Reduction

Air Research and Development Command Air R+D Comrd

Air Technical Intelligence Center Air Tech Intell C

Air University Air University

Aireeearch Manufacturing Company, Division
of the Garrett Corporation. See:
The Garrett Corporation, Airesearch
Manufacturing Co. Division

Alcoa Research Laboratory Alcoa Res Lab

Alcor, Inc. Alcor

Allen B. Dumont Laboratories, Inc. Allen B. Dmmont L

Allied Chemical Corp. Allied Chemical

Allied Chemical & Dye Corp. Allied Chem 1. Dye

Allied Research Associates, Inc. Allied Res Assocs

Allison Division of General Motors Corporation AIlison/GMC

Alloyd Electronics Corporation Alloyed Electronics

Althea Revere, Vineyard Haven, Mass. Althea Revere

Alminum Company of America Alum Co. America

Alluminum Research Laboratories Alimirn' las Labs

Amuel Propulsion, Inc. Amoel Propulsion

American Cianamid Company Am Cyanand.d

American Machine and Foundry Corp. Am Mach + Foundry
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American Potash and Cheaical Corp. Am Potash and Chei

American Radiator and Standard Sanitary
Corporation Amer Rad + Std Sanit

American Reinforced Plastics Company Amer Rein Plastics

Ae•rican Society of Mechanical Engineers Amer Soc Mech Eng

Analytic Services, Incorporated Analytic Services

A. 0. Smith Corp. A 0 Smith

Applied Physics Lab., Johns Hopkins

University App Phys L J Hop U

Applied Science Laboratories, Inc. Applied Science L

Arde Associates Arde Associates

Argonne National Laboratory Argonne National L

Armed Forces Special Weapons Projoct Armed Forces SWP

Armed Services Explosives Safety Board Arm Ser Explo Safe

;i Armed Services Technical Information Agency ASTI&

Armour Research Foundation Armour Res Fdn

Army Ballistic Missile Agency Arm .Ballistic NA

Army Chemical Center Army Chem Center

! ArMy Library, Washington D.C. Army Library

Army Materials Research Agency Army Materials Res

A•rm Missile Comand
_ • Sees Redstone Arsenal

Army Missile Teat Center Army Missile Tees/C

Army Rocket and Guided Missile Agency

See Also: Redstcne Arsenal Army Rocket Ma

"Arnold Engineering Development Center Arnold Eng. Dev C

A--o- TeO . ARO D i

Arthur D. Little, Inc,.rhrD.Ltl

Ashlano Oil and Refining Company Ashland Oil + If
-- • •+"125
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Astro, a division of the Marguardt •rp. ASTRO

AStrodne, Incorporated Astrodyne

Astropower, Inc. I stropoer

Aetrosystewe International, Inc. Astrosystems Int

Atlantic Research Corp. Atlantic Research

Atomic Energy Commisuion Atomic En Cor

Atomic Energy omaission, Division
of Technical Information Atom En Com/DTI

Atomic Weapons Research Establishment Atom Weap Re;s Eat

Atomica International, North American Aviation Atomics Int/NAA

Auburn University Auburn U

Automation Induatriem, Inc. Automation Ind. j
Autometric Corporation Autometric 4

AVCO Corporation
See Alsoe Lycoming Division AVCO

AVOO-Everett Research Laboratory AVCO-Everett Re. L

Babcock and Wilcox Co., Research Center Baboc k Wilcox Roe

Ballistic Research Laboratories Ballistic Res Lab

Ballibtic Systems Division Ballistic Sys Div 4

Battelle Memorial Institute
See Alsot Defense Metals Information
Center Radiation Effects Information Center Battelle Memorial

Y Battelle-Northuest (Pacific Northwest
Laboratory operated by Battelle) Battelle-Northwest

Becco Chemical Division, Food Machinery
and Chemical Corp. Becco Chemical/FW.

Beech Aircraft Corporation Beech Aircraft

Beecheraft Research and Development Beecheraft R+D

Bell Aerosystems Company Bell Aerosysteas

Bell Aircraft Corpor&tion Bell Aircraft

326 _ _1
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Eandix Aviation Corporation Bendix Aviation

The Bendix Corporation Bendix

Bernite Powder Company Bermite Powder

The Beryllium Corporation Beryllium

Bethlehem Steel Co. Bethlehem Steel

Bettis Atomtc Power Laboratory, Pittsburgh, Pa. Bettis Atomic Pow L

Bjorksten Research Laboratories, Inc. Bjorksten Res Lab

The Boeing Company Boeing

Bolt Beranek and Newman, Inc. Bolt Beranek et al

Boos, Allen & Hamilton Boos Allen + Ham

Borg-Warner Corporation
See also: Pesco Prodv.cts Division Borg-Warner

Univeraity of British Columbia U British Columbia

The British Oxygen Co. British Oxygen

Brown University Brown U

Brunswick Corp. Brunsiok

Brush Beryllium Company Brush Beryllium

University of Brussels U Brussels

Bucyrus-Erie Company Bucyrus-Erie

Buffalo Electro-Chemical Company, Inc. Buffalo Elect-Chem

University of Buffalo U of Buffalo

Building Research Station, Watford, England Building Res Sta

Bureau of Aeronautics Bureau Aeronautics

Bureau of Mines Bureau of Mines

Bureau of Ships Bureau of Ships

C•lifornia Institute of Technology
See Also: Jet Propulsion Laboratory

Guggenheim Aeronautical Labs
Guggenheim Jet Propulsion Center Calif Inst of Tech
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California Research Corp. California Re.

'University of California U California

University of California at Los Angeles U California L A

Callery Chemical Company Callery Chemical

Ca.42ridgae Corporation Cambridge

Canadian Armament Research and Development
Eatablishlant Caradian Arm R+D

Canadian Research and Deve? Jpment Establiahment Canadian R+D Estab

Carborundum Company Carborundum

Carnegie Institute of Technology Carnegie Inst Tech

Case Institute of Technology Case Inst Tech

Catholic University of America Catholic U America

Celestial Research Corp. Celestial Research

Century Engineers The. Century Egineers

Chance Vought Corporation Chance Vougit

Chemical Defense Experimental Establishwnt (U.K.) Chem Def kzp Eat

Chemical Propulsion Information Agency. Johns
Hopkins University. See Alsot Liquid
Propellant Infoxmation Agency Solid
Propell.ant Information Agency Chan Prop Info Ag

Chicago Aerial Industries, Inc. Chicago Aerial Ind

University of Chicago U Chicago

Chrysler Corporation Chrysler

University of Cincinnati U Cincinnati

Clemson College Clemson College

Cleveland Industrial Research, Inc. Cleveland Ind Rea

Clevite Corporation Clevite

Climax Molybdenum Company of Michigan Climax Moly'O/ich

Coated Textile Mille, Inc. Coated Taxt Mills
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College of Aeronautics (U.K.) Colluge of Aero U3K

College Placement Councial, Inc. College Place Courn

Colorado School of Mines Research Foundation Colo Soh Minen RY

University of Cclnredo U Colorado

Columbia Radiation Laboratory Columbia Radiat L

Combustion and Explosives Resesrch, Inc. Combust + Explos Res

Ccmmerl:al Solvents Corporation Commercial Solvent

Committee on Fuels and Lanbricante, Research
Development Board Cam Fuels + Lub

Committee on Undersea Warfare, National
Research Council Come Under Warfare

lompo Tek Inc., Palo Alto Compo Tek

Cenesco, Inc. Cenesco

Connecticut Hard Rubber Company Co=n Hard Rubber

Convair Astronautics
See also: General Dynamics/Convair Convair Astro

Convair, w'ort Worth Convair/Ft Worth

Convair, Thermodyxamies Laboratory Convair/Tb'nk-) L

Coordinating Research Council, Inc. Coordinating Res C

University of Copenhagen U Copenhagen

Cornell Aeronautical Laboratory, Inc. Cornell Aeron Lab

Cornell University Cornell U

Cosmodyne Corporation Comodyne

Curtiss-Wright Corporation Curtiss-Wright
A

Daniel, Mann, Johnson, and Mendenhall Daniel Mem at &I

University of Dayton U Dayton

University of Dayton Research Institute U Dayton Res Inst

D Debell and tichardson, Inc. Debell + Richardson
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Defense Documentation Center Defonse Document C

Defense Metals Information Center Def Metals Info C

De'enoe Recearch Corporation Defense Research

Defense Research Laboratories Defense Research L

University of Delaware U Delaware

Univerrity of Denver U Denewr

Denver Research Institute Denver PRnsearch In

Department of the Air Force Dept Air Force

Department of Defense, Washington D.C. Dept of Defense

Diamond Alkali Company Diamond Alkali

Directorate of Advanced Systems Technolcey Dir Advanced Sys T

Directorate of Aerospace Safs y Dir Aerospace Saf

Directorate of Rocket Propulsion and Missiles Dir Rock Prop+M:Ls

Douglas Aircraft Company, Inc. Douglas Aircraft

The Dow Chm-ical Company Dow Chemical

Dow Corning Corporation Dow Corning

University of Durham U Durham

Dynamic Science Corporation Dynamic Science

Dynatech Corporation Dynatech

E. H. Sargent & Co. I H Sargent

E. I. Du Pont do Nsnours and Company I I Du Pent do NMe

Edgeiood Arsenal Zdgewood ALsenal

The Edwal Laboratories, Inc. Edwal Labe

Electro Jet Corporation Electro Jet

Electro-Nechanical Laboratory Electro-Nech Lab

Electro Optical System, Inc. Electro Optical. Sy
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Faectro-Theruml Indsutries, Inc. Electro-Thera Inds

Electr-, nic Systems Development Corp Electronic Sys Dev

Electronics Corporatioin of America Electronics Amer

-Eerson Electric Co. Emerson flectric

Eseo Research and &gineering Co. Esso Research4Eng

Ethyl Corporation Ethyl

European Atomic Brergy Community Europe Atom En Corn

Evans Research and Development Corp Evans R+D

Excelco Development, Inc. Excelco Develop

Experiment Ineorporated Experiment Incorp

Explosives Research and Development
Establishment (U. .) Explosives R+D Eat

SFairchild Camera and Instrument Corporation Fairchild Ca*+Inst

Fairchild Engine Division, Fairchild Engine

and Airplane Corp. Fairchild Engne D

Fairchild Stratos Corporation Fairchild Stratos

Fansteel Metallurgical orooration Fanstee-i Metallurg

Fine Organics, Inc,, Now YTrk Fine Organics

Firestone Tire & Rubber Company Firestone Tire+Rub

University of Florida U. Florida

The Flusr Corporation Fluor

FMC Corporation FEC

Food Machinery and Chemical Corp. Food Machine+Chea

Foreign Technology Division, Edwards AnE For Tech WTv Edw

Foreign Technology Division, Wright-Patter.son
APB For Tech Div WAFS

Forest Products Laboratory Forest Products L

Foreu# Service. U.S. Dept. of AgricrIture Forest Service
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"Pr&m Corporation, Providence, R. I. Fram

Frrankfrd Arsenal Frankford Arsenal

Frmnkl-in Institnte Franklin Inst

The Franklin Institute Research Laboratories Frank Inat Res Lab

Frebank CQZSaiy Frebank

?sw ital Methods Associates, Inc. Fud Method Assoca

Th& Garrett Corp Garrett

The Garrett Corporation, Aireseacch
Manufacturing Go. Division Garrett/Afresearth

Genera). American Trancportation Corp. Gen American Trans

General Applied Science Laboratories Gen Applies Soi L

General Atomic Division, General Dynamics General Atomic

General Dynaaics/Astrmnautice Gen Dynanica/Astro

General Dynamic u/Comvxtr Gen Dynamic a/Conv

General Dynamics Corporation Electric
Boat Division Gon Dynauics/EJ Bo

General Dynamics/Fort Worth Gen Dynanicu/Ft We

General Electric Compny Gen Elect

General Electric Company, Flight Propulsien
Division 'It. Z.oet/flight P

General Electric Co, Hanford Atomic
Products Operation Gen flect/Hanford

General Lilectrio Company, Hi~sile and Space
Division Gen Ktoct/kissils

General Electric Company, Nucltar Energy
Eivysion GCn Elect/Nucl En

General Electric Company, Nuclear Materials
and Proplison Operation Gen Elect/iuol H+P

General Electric Research and Developuect
Center Gen Elect R+D C

General Electric Company, Space Science,

Laboratory Gen Xlect/Spa Sot
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General 3le& ric Company, Spacecraft
SDoper 'nent Gen Klect/Spaceor

Genera± Flectr! Coapany, Valley Forge
Space Technology Gen Elect/V Forge

General Kinetics, Inc. General Ltnetica

General Motors Corporation Gen Motors

Genezral Steel Industries, Inc. General Steel Ind

General Technologies Corporation Gen Technologies

General Telephone and Electronics Lab Gen Tel4lectron L

Geophysics Research Direct'rate (AFCRL) Geophyaics Res Dir

George C. Marshall Space Flight Center GO Marshall (NASA)

Jeorgýa Institute of Technology Georgia Inst. Tech

Goddard Space Flight Center (NASA) Goddard SFC (NASA)

B. F. Goodrich Company B F Goodrich

Goodyear Aerospace Corporatir u Goodyear Aerospace

Goodyear Aircraft Corporation Goodyear Aircraft

W. R. nrace and Company W R Oran@

Grand Central Roe,'cet Co. Grand Central Rock

Orusman Aircraft Engineering Corp. Grsmman Air Ing

OGggehein Ae-•ot utacal Laboratory Guggenheim Aero L

Ouggenhei. Jet Propulsion Center Guggenheim JPC

H. I. Thompson Fiber Glass Company H I Thoup Fiber 01

Harry Diamond Laboratories Harry Diamond Labs

The Harshaw hemical Co. Harshaw Cheaiceli

Harvard L• t-ati•rty Harvard U

Hayes Aircraf t Corporation Hayes Aircraft

Hefco Laboratories, Inc. Hefco Labs

Hercules Incorporated Hercules
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Hercules Powder Cjn7 Hercules Powder

Heaccel Products, Inc. Hexcel Products

High Temperature Katerials, Inc. High Twn M,.terial

Hollonas Air Development Center Hollman Air Doy C

Honeywell, Incorporated Honeywell

Hooker ChemacaL Corp. Hooker Chemidal

Horisons, Inc. Hori oDs

Houston hgineering Corporation Houston Engineer

Houwtor. R5.C61Ch institute, Inc. Heaton Rea Inhit

Hughes Aircr-af •--P*. , ?ufloztn Hughes-Fullerton

Hughes Aircraft Corporation Hughes Aircraft

Hughes Research Laboratories Hughes Researnh L

Hughes Tool Co. Hughes Tool

Hycon Mfg. Company Hymen )tg

Hydro-Aire Inc Hydra-Lire

Hynes Chemical Research Cur-p. Hynes Chemical Re.

University of I.llooi U I2ino-is

I3ll.nois Institute of Technology Illinois Inast Tech

Imperial Chemical Industries Limited Imperial Chemical

Imperial College of Science and Technology (U.K.) Imperial Col Sci

Indi'm Corporation of Azerica Indiua Corp Amer

Industrial Research Institute, University
of Chattanooga Ind Res Inmt/iCHAT

Ingersoll Kalasasoo ,livision, Ymrg-Warner
Corporation Ingers oll-V/Borg W

Institut, for Dfotne Anajaseu In Def Analyses

Institute of tNvironmuer4l Scienes Inst nviron Sai.

Instttute dýf GAs Technology Institute Gas Tech
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Inter-Bureau Technical Committee, Navy Dept. Inter-Bur Tech Corn

Interagency Chemical Rocket Propulsion Group Interagency CRP

Intermountain Research and Engineering Company, Inc. Intermountain R4E

International Business Machines Corporation
Electronic Systems Center TIB/lect Sys C

The International Nickel Company, Inc. Internat Nickel

Iowa State University of Science and Technology Iowa State U Sci/T

ITT Research Institute ITT Research Inst

J. C. Carter Company J C Carter

J. P. Stevens and Company, Inc. J P Stevens

Jet Pripilsion Center, Pardue University Jet Prop C/Pint U

Jet Propulsion Laboratory, California
Institute of Technology Jet Propulsion L

Johns Hopkins Utversity
Se. Also: Chemical Propellant Information Agency

Applied Physics Lab Johns hopkins U

Kaiser Aluminum Kaiser Aluminum

University of Kansas U Kansas

Ker-Tech Laboratories, Inc. Ken-Tech Labs

Kenedy Industrial Coatings, Inc. Kennedy Indus Coat

Koppers Company, Inc. Keppers

Ladiuh Company Ladish

Lamont Geological Observatory Lamont Geol Observ

Langley Research Center (NASA) Langley Res (MASA)

Laurence Radiation Lab, University of
California Lawrence Radiat L

Leeds and Northrop Company Leeds and Northrop

Lehigh University Lehigh U

tLasseels and Associates, Inc. LessellshAsaoce

Levis Research Center (NAi) Lewis Res C (NASA)
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Lnirgton Laboratories, Inc. Ca&ucidge, Mass. Lexington Labs

Library of Congrass Library of Cong

The Linde Air Products Company Linde Air Prod

Linde Company Linde

Link Ordnance Division, General Precision, Inc. Link Ord Div/GP

Liquid Pronellant Information Agency
Appi ed Physics Laboratory, The Johns
Hopkins University
See Alsos Chemical Propellant Information
Agency Liquid Prop Inf Ag

Liquid Rocket Propulsion Laboratory, Picatinny
Arsenal YAquid Rock Prop L

Litton Systems Incorporated Litton Syste

Lockheed Aircraft Corporation Lockheed Aircraft

Lockheed-California Company Lockheed-Calif

Lockheed-Georgia Company Lockheed-Georgia

Lockheed Missiles and Space Company Lockheed Mis+Space

Lockheed Propulsion Company Lockheed-Prop

Loe Alamou Scientific Laboratory Los Alamos Sc3 L

Louisiana State University Louisiana State U

University of Louvain U "Jouvain

Lovelace Foundation for Medical Education
and Research Lovelace Fdn

Loyola University of Los Angeles Loyola U/LA

LTV Aerospace Corporation LTV Aerospace

Lycoming, Division of AVCO Corp. Lycooing/AVCO

The M. W. Kellog Co. M $J Kellog

Magna Corporation Magna

Magna Products Magna Products

Manlaba, Inc. 4anlaba
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Manufacturing Laboratories, Inc. Manufacturing Lab

Marquardt Aircraft Co. Marquarct Aircraft

The Merquardt Corporation Marquardt

Marquette University Marquette U

The Martin Company Martin

Martir.-XPr.etta Corporation Martin-Marietta

University of Maryland U Marylnd 7

Massachusetts Institute of Technology Mass Inst of Tech

Materials Advisory Board Material Advis Bd

Matorials Research Laboratory, Inc. 'atarials Ros Lab

Mathieson Chemical Corporation Mathieson Chemical

McDonnell Aircraft Corporation McDonnell Aircraft

~c~il U~ver~tyMcGill U

McGraw-Hill Book Co., Inc. McGraw-Hill Book

Medical College of Virginia Med Col Virginia

Mellon Instituto Mellon Institute

Melpar; Incorporated Melpar

Metal Hydrides Incorporated Metal Hydrides

Metalectro Corps. Metalectro

tMOD Research, Inc. MID Research

"University of Michigan U Michigan

Michigan State University Michigan State U

Midwest Research InstituatE Midwest Res Inst

Mine Safety Appliances Co., Callery, Pa. Mine Safety Appli

Ministry of Aviation (U.N.) Ministry of Avi UK

Ministry of Defense (U.K.) Ministry of Def UK

Ministry of Supply (U0K.) Ministry of Sup UK
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Minneapolis-Honeywell Regulator Company Minneapolia-Honey

University of Minmesota U Minnesota

'jinneacta Mining and Manufacturing Co. Minnesota Min+Mfg

Mississippi State University Miss State U

Monsanto Cheaical Company Monsanto Chemical

Monsanto Chexqicale Ltd. Monsanto Chemicals

Monsanto Research Corporation Monsanto Research

University of Munich U Munich

NMsrco Research and Development Narmco Research÷D

National Academy of Sn-iences Nat A-ad Sciences

National Advisory Committee for Aeronautics
See Also: National Aeronautics and

Space Administration Nat Adv Coait Aero

National Aeronautics and Space Adminictration
See Alsos George C. Marshall Space Flight

Center, Goddard Space Flight Ce-nter
Langley Research Center
Lewis Research Center Nat Aero÷Spa Adnin

National Beryllia Corporation National Beryflia

National Bureau of Standards Nat Bur Standards

National Carbon Company National Carbon

National Cash Register Co. Nat Cash Register

National Engineering Science Company Nat Engineering Se

National Gas Turbine Establishment (U.K.) Nat Gas Turbine Is

National Research Corporation National Research

Naval Air Denlcjeprnt Center Naval Air Devel C

Naval Air Material Center Naval Air Mat C

laval Air Missile Test Center Naval Air His T`C

Naval Air Rocket Test Station Naval Air Rock TS

Naval Air Test Center Naval Air Test C
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L Naval Engineering Expariment Station Naval Eng Exper S

Naval Gun Factory Naval Gun Factory

Naval Missile Center Naval Missile C

Naval Ordnance Laboratory Naval Ordnance Lab
--Naval Ordnance Station Naval Ordnance ta

Naval Ordnance Test Station 
Naval Ordnance TS

ia

Naval Powder Factory Naval Powder Fact

Naval Propellant Plant Naval Propellant P

Naval Proving Ground, Dahlgren, Va. Naval Proving Grd

Naval Radiological Defense Laboratory Naval Rad Def Lab

Naval Rerta-cb Laboratory Naval Research Lab

Naval Torpedo Station Naval Torpedo S

Naval Underwater Ordnance Station Naval Uuder Ord S

Naval Weapons Laboratory Naval Weapons L'ab

New England Materials Laboratory, Inc. New Eng Mat Lab

University of New Mexico U New Mexico

New York Naval Shipyard New York Nay Ship

New York University New York U

Newark Collage of &hgineering Newark College Ehg

Newark, Hansen and Associates Newmark Hans et al

North American Aviation, Inc.
See Alsot Atomics International

-Rocketdyne North Am Av",\.2tion

North Atlantic Council North AtlanLic Cl

North Atlantic Treaty Organization North Atlantic T 0

North Carolina College Nor.h Carolina Col

Univorsity of North Dakota U North Dakota I

Northern Ordnance Incorporated Northern Ordnance
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Northern Research and Eigineering Corporation Northern Res*Ens

Northrop Carolina, Incorporated Northrop Carolina

Northrop Corporation Northrop

Northrop Norair, A Division of
Northrop Corporation Northrop Norair

Northrop Space Laboratories Northrop Space Lab

Northwestern University Northwestern U

University of Notre Dame U Notre Dame

Nuclear Utility Services, Inc. Nuclear Util Sert•

Nuclionica Nuclionics

Oak Ridge National Laboratory Oak Ridge Nat Lab

Office of Aerospace Researe& Off Aerospace Res

Office of Naval Intelligst Offico Naval Intel

Office of Naval Research, Washington Office Nay Res

Office of Iaval Z;azh, London Office Nay Res/Lon

Office of the Assistant Secretary of
Defense (Research and Development) Assist Sec Def R+D

Office of the Assistant Secretary of
Defense (Supply and Logistics) Assist Sec Def S+L

Office of the Chief of Naval Operations Off Chief Naval Op

Ohio State University Ohio State U

Ohio State University Research Foundation Ohio State U Res F

Olin Industries, Inc. Olin Industries

Olin Nathieson Chemical Corp. Olin Mathieson

Operations Analysis Office, Strategic
Air Command Operat Anal Of/SAC

Ordnance Corps Ordnance Corps

Oregon State University Oregon State U

Ovens-Corning Fiberglas Corp. Owens-Coming Fib



Ozark-Mahoning Corpany Osark-Mahoning .1
Packard-Bell Electronica Corporation Packard-Bell Elect

Parker Aircraft Company Parker Aircraft

The Parsons Corporation Parsons

Peninsular Chemresearch Incorporated Peninsular Cheres

Pennsalt Chemicals Corporation Pennsalt Chomicals

University of Pennsylvania U Pennsylvania

Pennsylvania Salt Narafacturing Company Penn Salt Mfg

Pennsylvania State University Pennsylvtnia State

The Perkin-Eljer Corporation Perkin-Elmer

Pesca Products Division, Borg-Warner
Corporation Pesco Prod/Borg-W

Philco Corporation Philco

Philco-ford Corporation Philco-Ford

Phfifips Petroleum Co -a- Phillips Petroleum

Picatinny Arsenal
See Also: Liquid Rocket Propulsion

".aboratory Picatinny Arsenal

Picker X-ray Corpjration Picker X-ray

Planning Research Corporation Planning Research

Plasmadyne Corporation Plassmyne

Plastics Technical Evaluation Center Plast Tech Eval C

Polytechnic Institute of BrooKlyn Poly-tech In Bklyn

Potter Pacific Corporation Potter Pacific

Pratt and Whitney Aircraft Pratt-Whitney AC

Princeton University Princeton UI

Purdue Research Foundation Purdue Research Fn

Purdue Research Institute Purdue Research In
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_tPurd Universi ty
See Also: Jet Propulsion Center Purdue U

Pyrogenics, Inc. Pyrogenics

Pyronetics, Inc. Pyronetics

"Quantm, Inc. Quantum

Queens College Queens College

Radiation Effects Informatton
UCnter, Battelle Memorial Institute Rad Effects Info C

Radio Corporation of America, Defense
Electronic Products RCA/Def Elect Prod

Radio Corporation of America. Electronic
Components and Devices RCA/Electra Coump*D

Radio Corporation of imerica Laboratories RCA Laboratories

RAI Research Corporation RAl Research

The Ramo-Woolridge Corporation Ramo-Woolridge

The Rand Corp. Rand

P• yh.c n Cnungv Raytheon

Raytheon Manufacturing Company Raytheon Mfg.

Reaction Motors Division
See: Thiokol Chemical Corporation,

Reaction Motors Division

Reaction Motors, Incorporated Reactbion Motors

Redel, Inc. Redel

Redstone Arsenal, Army Hissile Conand
See Also: Army Rocket and Quided Missile

Agency Redstone Arsenal

Redstone Scientific Information Center Red Sci Info C

Rensselaer Polytechnic Institute Rensselaer Poly In

Republic Aviation Corp Republic Aviation :t-

Republic Steel Corporation Republic Steel

Research Chemicals Research Chemicals
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Research Labs. . United Aircraft Corp.
See: United Aircrafl; Research Labs.

Research Management Associates, Inc. Research Mgt Assoc

* Research and Technology Division
Air Force Systems Comand Ree+Tech Diw/APSC

Resin Research Laboratories, Inc. Resin Research L

Revere Laboratories Revsre Laboratories

University of Rhode Island U Rhode Island

Rocket Power Incorporated Pocket Power

Rocket Propulsion Establishment (U.K.) Rocket Prop Estab

Rocket Propulsion Laboratory Rocket Prop Lab

Rocketdyne, A Division of North American, Inc. Rjcketdyne/XAA6

RocKet Research Corporation, Seattle Rocket Research

Rocket Research Laboratory,, Sapce Systse
Division, Edwards APB Rocket Res L SSD Edw

Rockwood Sprinkler Company Rockwood Sprinkler

Rohn and Haas Company Rohn + PER"

Rome Air Development Center Rome Air Develop C

Royal Aircraft Establishment (U.K.) Royal Aircraft Eat

Royal Armament Research and Development
Establishment (U.K.) Royal Arm R+D Eat

Saint Louis University Saint Louis U

Sandia Corporation Sandia

Sandia Laboratory, Albuquerque, N.M. Sandia Lab

Sciaky Bros. Inc. Sciaky Bros

Sharpley Laboratories, Inc. Sharpley Labs

Shell Development Company Shell Development

Society of Aerospace Material + Protess
Engineers Soc Aero M+P &gI 'I43



Socony Mobil Oil Company, Inc. Socony Mobil Oil

Solar Sola

_-_-•Solid Propellanit Informtion Agency, o
Applied Physics Laboratory, The Jotme

Hopkins Ui versity
See Also: Chemical Propulsion Information

Agency Solid Prop Info Ag

University of Southern California U Southern Calif

Southern Methodist University Southern Method U
Southern Research Institute Southern Res Ins.

Southwest Research Institute Southwest Res Inst

Space-General 'orporation Space-General

Space Systems Division, Air Force
System Command Space Sys Div/AlSC

Space Systems Division, Edwards AFB
See Also: Rocket Research Laboratory Space Sys Div Awv

Space Technology Laboratories Space Technology L

Sperry Products, Inc. Sperry Products

bperey Rand Corporation Sperry Rand -L

Standard Oil Company (Indiana) Standard Oil/mnd

Stanford Research Institute Stanford Res Inst

Stanford University Stanford U

The Starnes Company Starnee

Stauffer-Aerojet Chemical Company Stauffer-Aerojet

Stauffer Chemical Company Stauffer-Chemical

Stevens Institute of Technology Stevens Inst Tech

Strategic Air Command Strategic Air Cod

Sundetrand Aviation Sundstrand Aviat

Sundstrand Turbo Sundstrand Turbo

Swnstrand Aviation Swastrano Aviation
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Sylvania Electric Products, Inc. Sylvania Else Prod

Syracuse University Syracuse U

Syracuse University Research Institute Syracuse U Res In

Systems Corporation of America Systems America

- Systevis Research Laboratories, Inc. Systess Research L

Tapeo, Division of Thompson Raeo
Wocldridge, Inc. Tapeo/Thomp Ramo W

Technical Advisory Panel on Fuels and
Lubricants (Assistant Secretary of
Defense (R+D) Tech Adv Pan F7I.

Technical Operations Incorporated Technical Operat

Technidyne, Incorporated Technidyne

Technology, Incorporated Technology

Tma-Press Research, Inc. Ter-Press Research

Temple University, Research Institute Temple U Res Inst

Tempo General Electric Company Tempo/ten Elect

Tennessee Corporation Tennessee

University of Tennessee U Tennessee

Texaco hxperiment Incorporated Texaco Experiment

Texaco Incorporated Texaco '

Texaco Research Center Texaco Research C

Texas Instruaents Incorporated Texas Instruments

Texas Metal and Manufacturing Co. Texas Metal4(fg

University of Texas U Texas

thiokol Chemical Corporation 4
See Also: Reaction Motors Division Thiokol Chem

Thiokol Chemical Corporation, Alpha Division Thiokol CQem/Alph

Thiok'l1 Chemical Corporation, Bristol Division Thiokol Chem/Brist

Tniokol Chemical Corporation, Chemical
Operations Thiokol Chem/Chem
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Thiokol Chem.cal Corporation, Elkton Division Thiokol Che/Elkto

SThiokol. Chemical Corporation, Kuntsville Division Thiokol Chem/Hunts

Thiokol Chemical Corporation, Nuclear
Devalopment Center Thiokol Chem•/ucl

Thioko. Chemical Corporation, Reaction
Motors Division Thiokol Chen/React

"Thioktol Chemical Corporation, Redstone
Division Thiokol Chea/Red

Thiokol Chemical Corporation, Rocket
Operations Center Thiokol Chem/Rock

Thiokol Chemical Corporation, Space
Booster Division Thiokol Chew/Space

Thiokol Chemical Corporation, Wasatch Division Thiokol Chen/asat

Thompson Products, Inc. Thompson Products

Thompson Ram Wooldridge, Inc.
See Also: Tapco Thompson Ramo Wool

Titanium Metals Corporation of Aaertsca Titanium Y)t Amer

University -,f Toronto U Toronto

Tracerlab Tracerlab

Transducer Information Center Transducer Info C

Transportation Technical Research
Institute (Tokyo) Transp Tech Roe In

Trg Incorporated TRO

TRW Incorporated TRW

TRIJ Space Technology Labs TRW Space Tech Lab

TRW Systems, Inc. TRW Systes

Tufts University Tufts U

Tulane University Tulane U

Tyco Laboratories, Inc. Tyco Labs

Union Carbide Chemicals Company Union Carbide Chen
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•...Union Carbide Corporation Union Carbide

:Union Carbide European Rt.earch Associates•- (Brssels)Un Car 9 Res Assoc '

Union Carbide Researih Institute Union Car Res Inst _

Uniroyal, Incorporated Uniroyal

United Aircraft Corporation United Aircraft

United Aircraft Research Laboratories United Aireraft/RL

United Kingdom Atomic Energy Authority (U.K.) UK Atomii Energy A

United States Public Health Service US Public Health S

United States Steel Corporation, Applied
Research Laboratory US Steel/App Res L

The United States Stoneware Company US Stoneware

United Technology Corporation United Technology

Universal Chemical S)steas, Inc. Universal Cher Sys

Universal Match Corporation Universal )tatch

Universal Oil Products Co. Universal Oil Prod

URS Corporation UES 4

U.S. Atoic Energy Comiasion
Seet Atomic Eergy Comisaion

U.S. Brow Research Corporaticn US Borax Research

U.S. Forest Service
Seea Forest Service, U.S. Dept. of

Agriculture

U.S. Industrial Chemicals Company US Industrial Chem

University of Utah U Utah

Value Engineering Conrany Value Engineering

University of Veront U Vermont

Vidya, Division of Itek Corporation Vidys/Itek

University of Vienna U Vienna
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University of Virginia U Virginia

The Visking Cororation Visking

Vitro Engineering Company Vitro Engizietring

Vitro Laboratories Vitro Laboratories

"Walter Kidde and Comply Walter Kidde

The Warner and Swasey Company Warner + Swasey

University of Washington U Washington

Watertown Arsenal Watertown Arsenal

The Welsbach Corp Welsbach

Western Gear Corporation Western Gear

Western Reserve University Western Reserve U

Westinghc'Ase Astronuclear Laboratory Westinghouse Ast L

Westinghouse Electric Corporation Westinghouse Elec

Westinghouse Research Laboratories Westinghouse Res 1,

White Sands Proving Ground White Sands Prov G

Willow Run Research Center Willow Run Rev C

University of Wisconsin U Wisconsin

-'righLi Ar Nnveno w~eet Catat Wright Air Devel C

Wright Air Development Division Wright Air Devel D

Wyandotte Chemicals Corporation Wyandotte Chemical

Wyle Laboratories Wyle

Young Development Laboratories Young Development
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3.ABBREVIATIONS USED IN CORPORATE SOURCE DESIGNATIONS

Admiralty AmN

Advanced ADV

Aernnautic (s) AERD -

Aeronautical AERON

Agency AG

Air Force Al'

Aircraft AC

American A

Aseociates ASSOCS

Astronautic Sa) ASTRO

CenterC

Cloamand COMD

Contract CONTR

Commercial 0CM

Defence) DEFf
Defense)

Engineering ENG

Europe - ean E

Foundation FDN

Guided Missile Agency G MA

Imparial IMF

Industries INDS

Institute IN or INST

International HINT

Jet Propulsion Center J3K

Laboratory L orLAB
Management MGT

Manufacturing G

Material MATh i

Ministry KI[N

Motors MTRS

Products PROD

Fropuis-on PRP~j
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Research RES

Research and Development - R+D

Research and Engineering = R+E

Rocket ROCK

Science S0I

Systems SY or SYS

Test Center TC

Test Station TS

United Kin7;dom UK

University U

Various Pages VP

15
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Section III

THE SAURUS

Approximately 6,500 unique terns were generated in the permuted-title indexing
of some 8,280 documents. These terms, related to the general field of propul-
sion, have been eytensively cross-referenced to produce this thesaurus.

The full range of terminology, associated with propellants and propulsion, was
not encountered in the documents indexed. The thesaurus is therefore, merely
the basis for further work. Howerver, it does afford vocabulary control over
a large portion of terms in the propulsion field. It also provides the frame-
work of terms and cross-references for tho addition of new terms.

To meet format requirements of the computer produced book catalog, terms ha,.re
been standardized on a maximum length of 18 characters. Descriptors of greater
length are presented in full, with a "See" reference to the 18 character reduc-
tion. A "Refer From" reference is provided from the 13 character reduction
back to the complete descriptor.

Straight word order has been employed throughout the thesaurus. Thus some
specific terms do not follow the associated broader term. In reverse word
order, PROPULSION-HYBRID and PROPIULSION-ION would follow the broader term
PROPULSION. In this thesaurus HYBIID-PROPULSION and ION-PROPULSION are alpha-
betically separated from each other and the related broader term. However,
"See Also" references draw these terms together.

Cross-references are indicated by SA, RF, and S.

SA (See Also) leads froa a broad term to related narrower and more specific .
terms.

•F (Refer From) leads back from either a "See Also" or "3ee" reference.

S (See) directs the user from a synonym or variant form of a term to the
term that is used.

These cross-references are intended to lead the user from any term he selects
to any other terms which may be of interest.
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ABC-Cordite ABORT

S: Ccnrdite SA: Landwý.ng- Impact
Recovery

ABL-X-254-Al S)fety

S: Rocket-Motr-ABL
ABRASIr 4

ABL-X-2514-_Z2 SA: Erosion
S : Rocket-Mctor-ABL Or ganic -C oat ings

RF: Erosion

ABLATION
Abs orbance

ABLATION-CHARS S; Absorptance

RF: Ablative-Plastic-Chars
Chars ABSORBEAT
Plastic-Chars SA: Shield-Materials

ABLATION-MATERIALS ABOSRBER
BSA: Coatings SA: Acoustic-Liners

Composites Scatterers

Heat-Shield-Matls Shie ld-Materials

Nozzle-Ma lerials Shock-Absorber

Phenolic-Polymers
Plastics ABSORPTANCE
Refractor ies SA: Optical-Absorbance

Reinvorced-Plastic Reflectance

RP: Ablative-Materials Transmittance

Ablators RF: Absorbance
Combusti on-Chamber

Thrust-Chamber ABSORPTION
RF: Sorption

Ablative-Materials

S: Ablation-Materials ABSORPTION-CELLS

Ablative-Plastic-Chars ABSTRACTS
S: Ablation-Chars SA: Bibliography

Chars Indexes
RF: Bibliography

Abl ators Indexes

S: Ablation-Materials
ACCELERAITED-AGTNG

ABLE-l-MISSILE RF! Aging

RF: Missle
ACCELERATED-TESTS

ABLE-i-PROJECT RF: Tests

RF. Space-Probes
ACCELERATION

ABNORMAL-BURNING SA: High-Acceleration
RE: Burning Linear-Accele'w t
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7.1

A-Glucose ABNORMAL-BURNING
S: Alpha-d-glucose RF: Burning

ABC-Co -r d 1te ABORT
S: Cordite SA: Landing-Impact

Recovery
ABL-X-2c4-Al Safety

S: Rocket-Motor-ABL

Abs orbance
ABL-X-254-A2 S: Absorptance

S: Rocket-Motor-ASBL
ABSORBENT

ABLATION SA: Shield-Materials

ABLATION-CHARS ABSORBER
RF: Ablative.-Plastic-Chars SA: Acoustic-Liners

Chars Scatterers
Plastic-Chars Shield

Shield-Materials
ABLATION-MATERIALS Shock-Absorber

SA: Coatings
Composites ABSORPTANCE
Heat-Shield-liatls SA- Optical-Absorbance
Nozzle-Materials Reflectance
Phenulic-Polymers Transmictance
Plastics RF: Absorbance
Refractories
Reinforced-Plastic ABSORPTION

"RF: Ablative-Materials RF: Sorption
Ablators
Combustion-Chamber ABSORPTION.-CELLS
Thrus t-C hamb er

ABSTRACTS
Ablative-Materials SA; Bibliography

S: Ablation-MaLerials Indexes
RF: Bibliography

Abl& Aive-Plastic-Chars Indexes
S: Ablation-Chars

Chars ACCELERA TED-AG IN2
RF: Aging

Ablators
S: Ablation-Materials ACCELERATED-TESTS

Id : Tests
ABLE- 1-MISSLE

RF: Missle ACCELERATION
SA: High-Acceleration

ABLE-I-PROJECT Linear-Accelerat
RF: Space-Probes
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ACCELERATION-FIELD ACCOMM ODA TION-COEF
;ý" Accommodation Coefficients

ACCELERA TIOIJ-Ž'LOWS C oefflýc ients

A CCELERATION-LOADS A cconcda t ion-C oe ffi - oents
SA Load-.'elief-System S- Accoumodatior>-Cnef
HF: Loads

Ac'cumulator
ACCELERATION-RANGE S: Calcuiator

Data-Accunuia -or

ACCFLERAT]ION-TESTS
RF: TP sts ACCURACY

SA : Microsecond
AOCELEROMETER Mili icrosecend

SA : Gyroscopes Monte -Carlo-Method
Inert ial-Navigat ion Roeket-Accuracy

RF: Fli;ht-Instruments Time-intervais
Indicators
Inscruments ABRASION

SA• Erosion
ACCIDONT-HAZARDS Organic-Coatings

SA: S fety-Procautions RF: Erosion
WS-Ha cards

F : hazards ACE-ENGINE
Safo..ty Precautions RF: Engine

ACCIDENT-INVEST ACETALAZINE
SA., Airplane-X-2 SA: Ayine
RF: Accjdent1-Investigat-on Hydrazine

Hydrazone
Accident-Investigation

S: Accident-Invest ACETALDAZINE

Acci dental-Explosions ACETAMIDE
S: Explosion HF: Amides

Fluoro-Nitro-Comro
ACCIDENTAL-FIRING

RF: Accidents ACETIC-ACID
Launching-Ha .ards
Missite-Safety ACETIC-AllIYDORIDE
WS-Hazards HF: Acetic-Oxide

Acetyl-Oxide
ACCI DELNTS Etko noic-Anhydride

SA: Accidenta•-Firing
Crash-Fires Acet ½c-Oxide
Damage-Control S: Acetic-Anhydride
Exolos ion
Fires
Safety
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ACETONE ACETYLENE-ANALYS ISU RF: Dimeth!y-Ketone Rl : gas -analys is
• Keto•nc-Pr opa Li

Ket ones ACETYLENE-COMPOUN..ED
Propoanone RF: Acetylenic-Compounds

COMp ounds
ACETONE-CYANHYDRIN

RF: Acetone-Cvanchydxin ACETYLENE-DERIV
Oxyisobutyric-Nitrile Rf: Acetylenic-Derivative

Acetone-Cyanchydrin ACETYLENE-DIBORANESS5: A.et~uiw-Cyaiiuydrin

P CETYLENE-HAZARD
ACETONITRILE RF: gaseous-Hazard

ftW: Ethane-Nitr ile
Methyl-Cyanide ACETYLENE-MATERIAL
Oxidizer-Binders RF: Acetylenic-Materials

Materials
ACETYL-CiLORIDE

RF: Ethanoyl-Chloride ACETYLENE-PROCESS

Acetyl-Oxide ACETYtF.'NE-PROPEL
S: Acetic-Anhydride RF: Acetylene-Propellants

Ace tylenic-Liquid-Prope llants
ACETYLACETONATE-CR Acetylenic-Monopr ope llants

RF: Acethiacetonate-of-Chromium Acetylenic-Propellants
Chromiun-Acetyl-Ocetonate Propellants

Acetylacetonate-of-Chromium Acetylene-Propellants
S: Acetylacetonate-Cr S: Acetylene-Propel

ACETYLACETONE ACETYLENE-REACTION
RF: Ketones

AC EfYIENE- RESEARCH
ACETYLATION-METHOD RF: Research

ACETYLENE ACETYLENE-TESTS
SA: Carbon-Formation R.F: Tests

fDiacetylene
Flame-Propagation Acetylenic-Compounds
Flame-Speed S: Acetylene-Compounds
Metalc-A cetylenes
iMethylacety erne Acetylenic-Derixrative
Schoch-Process S: Acetylene-Deriv
Spec ific-Impulse

RF: Ethyne Acetylenic-Liquid--Propellants
S: Acetylene-Propell

A CETYLENE-ADDITIVE
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Acetylenic-Materials Le is-Acid
S: Acetylene-Material Meta-Boric-AC 2 d

Mixed-Ac id
A re t.y] ni c,-Mon rtip w I Iant i -r ic-A Pc id

S: Acetyleze-Propell Ort ho-Boric-Acid
Perchioric-Acid

Acetyieni c-?roupei iants h NA
S: Acetylene-Propell Stearic-Acid

Sulfuric-Acid
ACETYLI DES WFNA

SA: Sodiun-Ace tylide
RF : Metal-Carbt2h•s ACOUSTIC-LINERS

Metal]ic-Cerbi-es RF: Absorber
Liners

ACID-CONTAIAiNATION
RF: Contaminatioo ACOUSTIC-LOSSES

RF: Losses

-* ACID-HANDLING
ACOUSTICS

ACID-HAZARDS RT: Sound
SA: Nitric-Acid-Hazard
RF: Liquiud-Hazards ACRYLAMIDE

SA: Polyacrylamide
PCID-PREPARATION RF: Amides

ACID-PROPERITES Acry late
S: Acrya'c-Resin •

ACID-REACTION
Acrylate-Resin

Acid-Resistant-Coatings S: Acrylic-Resin
S: Protective-Coatlno

ACRYLIC-ACID
ACID-STORAGE RF: Acids

PF: Storage Acroleic-Acid
Propeone-Acid

ACI D- TAITKS
RF: Tanks ACRYLIC-RESIN

RF': Acrylate
ACID-VOLATILITY P crylate-Res in

RE: Volatile-Liqui-dtz Binders
Re sin-Binders

ACIDS
S•A Acrylic-Acid ACTIVATED-CARBOIIJ

Boric-Acid HF: Activated-Charcoal
Butyric-Acid Charcoal-Activated
Chromic-A ridf
Hydrazoio-Acid Activated-Charcoal
hydrofluoric-Acid 5: Activated-Carbon
"IRFNA 4
IWF5A '4
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P CTTVATIfl- ENERGY ADDITIVES-RESFA hCH ]
RF: Enerr,; RE: Research

ACTIVE-DEFENSE ADDUCTS

SA: Ant im-issii e s RE: Chemical-Reacttcn,
Countermeasures Molecular-Reaction

Evasive-Satellite Reaction
Spacen-Patrols s
Surveillance ADHESIVES

R.F: Defense SA: Bonding
Missile Defense Case-Bonding

Metal-Bonds

ACTIVE-METALS Polymer-Adhes ives

SA: Alkoli-Metals Sealants

RF: Alloys
Metal-Additives Adiabatic-Conmpress ion

Metals S: Adiabatic-Compress

ACTUATION-SYSTEMS ADIABATIC-EXPANS
SA: Actuators RF: Adiabatic-Expansion

Expans ion

ACTUATORS
SA: Explosive-Actuator Adiabatirc-Expansion
RB: Actuation-Systems S: Adiabatic-Expans

Prope llant-A ctuated-Devices
ADIABAYC 3-FLOW

Adaptive-Control-Systems RF: . low

S: Adaptive-Controls gas-Flow

ADAPTIVE-CONTROLS ADMITTANCE

RF: Adaptive-Control-Systems SA: Impedance

Controls RF: Impedance

ADDITIVE-EFFECTS ADMITTANCE- THEORY

RF: Boring-Rate

Propellant-Burning Admixture
S: Ccmpound

ADDITIVE-PROGRAM Mixture

ADDITIVES ADSORPTION
SA: Al-Additives SA: Borane-Adsorption

Catapysts gas-Adsorption

C¾-.emieal-Additive5s R': Sorption

Fue!-Addi- ives -
Metal-Adr' itives ADVANCED-EASES
Propellant-Add RF: Bases

Silicon-Additives Logistics

pF: Catalysts
Propellant-Add AERATION

RF: Liquids
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AERCDYA"!-C cI Aerelase t i c-A :f 4 as is

7F: A4r 3 a. ->rfi L.rati 3: Aeroelastic-Anal

AERCGJK:TS
Aer -ivna i --Cf 'nfm rat in:,s z: gas-generatin.. .

A EOSCL- GENERA TOR S

AERODY•AMIC-DESIGN R: generators
RF: ses ign

AEROSOLS

AERCDTIA MIC-FORCES R-: Atomi 'tion
R 7: Forces Atomizers

Sprays
AEtCPYiAMIC-FORMEJ

RF: Aeroyvnamic- ormulas Aerospace-Environment
S: Space-Fnv4 romnen t

Aerocdynamic-Formulas
S: Aerotdnamic-Fcrmu AEROSPACE-GD-ECUIP

RF: Aerospace-ground-Equipment
AERCDYNIAMIC-%EAT gr ound,-Support

RF: Aerc-dt-namic-Hea cing -
IleatinC Aerosoace-grouni-Ecuirment

S: Aerospace-gd-Equip
Astr'odynamic -Heat n.g

SS: Aer ynami>-H-:.t A EROSPACE-METAnLS
SA : Aluminum

A EROCYf A. MIo C AE,... Light-Me talis

R : Aere ',amic-Nomenc!ltur e RF: Allo, s
M~etals

e Tr d na:i i Te .c Ia ciatuea-
S: Aercnamc--'!cmt. Aercsr-arr-P.ane

S: Aei_ osoace-Vehicles
AEKRDYRNAM!IC-RES

RE: Aert!-,A-ramic-Rescarch AERCSPACE-PROPULS
Researc-i RF: Aercspaee-Pruls ion

Pr opuls ion
Aer :dynamicn-Reseat 'h

S: Aeroicynamic-Res Aerospace-Propursion
S: Aerosoace-Proruls

.AERODYUACT g

C-: -.... ti n-Aero-.iy AEROSPACE-RESEA RCH
; FD z RF: Resoýarch

-F riticn- Scace-Sciences
SSnirs t~r an

1 EFOSPAC E- STPUC TUR
AEPCEL.ST:C-WA -, RF: Aerosrace-Structures

Aerospace-Structures

S: Aerospace-Structur
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AEROSPACE-VEHICLES AGIN.3-CH-ARACTEal STI
Aspen REF: Aginý.-Chara'tcritics
Launch-Vehic les
Manned-Vehicles Aging-C hara- ter isiit s

Orbital-Carrier S: Aging-Char clterist
arbital--Vchiclcs.

Reentry-Vehicles AGING-EFFECTS .•

Spacecraft
RF: Aerospac--Plane AGING-PROPERTIES -

Aerospaceplane
Aircraft AGING-STUDY
Vehicles RF : Studies

Aerospaceplane AICBM 1-
S: Aerospace-Vehicles RF: Antimissiles

AEROSPIFS-ENGINE AIM-X 'A
RF: Engine RF: Airplane-F-10 4

Big-Q-

APEOTHER14ODYNAMICS Missile
SA: Thermodynamics

RF: Theimodynamics AIR
SA: Comnressed-Air

AEROZINE Compress ible-FlowQuiescent-Air :

AFTERBUJIER Thermal-Conduct

RF: Engine
Thrust-Augment A IR-AUG!-ENTED

PRF: Rccket-Engkne

AFTERBURPNING
A IR- BREATHIN G

AFTERCOOLING REF: Engine
RF: Cooling

A IR-DTSPERSTON J.

AFTERGLOW RF: Me teorology A.

AFTERGLOW-COOLING A IS-FORCE

RF: Cooling
A iR_ FELTL- COMNBUST

AFTEIIATER RE: Air-Fuel-Combustion
Combustion

AGED-PROPELIANTS
RF: Propellants Air-Fuel-Combustion

S: Air-Fuel-Cumbust

AG ING
SA: Accelerated- 7 ging AIR-LAUNCHED

"Degradation SA: Skybclt

Safe-Life RF: Air-Launched-Missile
Strain-Aging Missile

RE: Missile-Storage
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A ir-L-aunchei.-Mis;siles Aircraft & Model Number
S: Ai[r-Launched S: Airplane -

A I2- ,,E S Aircraft-Cracm.-Fi res
M• iture 5: Crash-Fires

AIR-PERMEABILITTY AlýPCPArT ET-pqNu7 S
R,: P.ermeabiity SA : JATO

Power-Plants
Plfl-, fLLUPZIcN Rocket-Pr ope led

HF: Engine

AIR-STREAMEn
SA: Slipstream A IRCiHAFT- "UEL- TANK

RE : ih• sl-Tanks
A R-TEMPERA TURER

RE: Temperature AIRCaAFT-FLELS

SA : gasolineA IR-TO-AIR RF: Aviation-gas oline
SA: Sparrow Fuels

Tlyphon Propellants
RF: Missile Solid-Propellants

RackRet
A IS CRAFT- JThDUSTRY

AIR-TO-SURFACE
SA: Rascal AIRCRAFT-LUBRICANTS

Shrike RF: Lubricants
HF: Missile

Rocket AIRCRAFT-METALS
RF: Aircraft-Skins

]AW-T'JRBOOCKET Metals
RF: Turborocket

AIRCRAFT-ROCKET
A Dt-TURBULENCE RF: Rocket

RF: Atmosphere
Turbulent-Air AMRCRAFT-SKINS

A A: Aircraft-MetalsA ThB$-IIE

A IRCRAFT-STRUCTURE
AIRBORNE-ALERT SA : I ir frame

RF: Weapon-Sys-tem RF: Structures

SA URCRAFT AIRFRA1,1
SA: Aerospace-Vehicles, SA: Miissile-Airframe

Helicopters
Hypersonic-Vehicle RF: Aircraft-Structure
SST
Transunic-Aircraft A IP LANE-F_ - -bRF: Airplanes
•"Conventional-Aircraft A IPLANE-F-lC!-

LA: A•M-X
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AIRPLANE-X-2 AL-COMBULTION
RF: Accident-Invest SA: Ai-Hazards

. F: Combustion
A IRPLANE-KX-ij

iiL-CO RROSION
AIRPLANE-XB-47 SA: AL-RFNA-Corrosiota

ER: Corrcslon

Airplanes PNA-Stnrags
S: Aircraft

A L.-C PEEP

AL-6]SI• FF: Creen
HP': Aliminum-AlJloy

AL-C RYOGENIC-PROP
AL-IIOO-O 1R: Ai-Propertic w

RF: Aluminum-_iloy
AL-C RYOGENIC-USES

AL-2024-T4
PF: Aluminum-Al]]oy AL-DETERMINATION

AL-2219-T87 AL-DETONATION
RF: Aluminum-A±-Joy SA: Al-Hazards

RF: DEtonation
AL-606l

RF: A] uminum-Allov AL-FORMABILITY
RFr Formability

AL-7075
RF: Aluminum-Al]oy AL-RA.ARDS

SA : Fire-HazarId
AL-ADDITIVES HF: Al-Combustion

RF: Additives Al-Detonation

AI;-ALLOY-FATIGUE AL-hYLRTDE
RF: Aluminunt-A2 loy -Fatigue RF: Hydrides

Fatigue
AL-HYDRTDi*j PREP

AL-BORIDE RE : Alminum-,•ydr ide-Preparation
RF: Borides

AL-HYDRIDE-PROP
AL- BOROHYDRIDE RF: hilwuninum-Hydride-Prcopert ies

RF: Borohydrictes
AL-IPP.ACT- STRENGTH

AL-CARBIDE RF: Impact-Strength
RF: Carbide.;

AL-JOINING
AL-CASTING SA: A•!.Welding

RF: Casting RF: Joining

AL-CILORIDE AL-NITRIDE
RF: Chlorides
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AL-POWDER ALCOHOL-ACRYLATES
RF: Powder SA: Resin-Binders

V AL-PROPERTIES ALCOOHOL-FUEL-TESTS
SA: Al-C.LodgenicJA-Proýp Fati-T*t

AL-RECOVEJRY ALCCHOL-MOTOR
RFE: Recovery RF: Motors

AL-RlNA-.CORROSION ALDEHYDES

ER: AI-Corrus ion SA. : F ul uyee
A:.uminum-Red-utm i-ng-Nitric Furfural
-Acid-Corrosion glyo.:al
FNA-Storage RF: Ke tones
RRFNA-Corros ion

Aliphatic-I Hdrocarbons
AL-SILICATE S: Alkanes

AL- SLUDGE A LKAL I-METALS
SA: Cesium

AL- TANKS Lithium
RF: FNA-ZtoragE Potassium

Tanks Rubi dium
Sodium

AL-TENSILE-TESTS Virginium
RF: Tests RF: Active-Metals

AL-TUBING ALKANES
RE: Tube RE: A lipha t ic-Hydr ocarb ons

Hydrocarbons

AL-WELDINC
SRF: Al-Joining ALKOXIDES

Welding
ALKYLATION

AL-WELDING-INSPECT SA: Boron-Alkylation
RF: Welding-Inspection

A LKYLCHLOROBORANE
ALABASTER RF : Dialkylchloroborane

RP: EYpsum
A LKYLBORANE

A LC OHOL
SI : A]hy -A' o0110o ALKYLBORATE

•.t?,• -A!.c•hol RY: Borates
Diacatone-A l ohol
Ether-Alcohol ALKYLBOROXINE
Ethyl-Al]c ohol
Ftu furye-Alcohol ALKYLDIAMINE
Isopropye-Alcohol
Me thy 1-A lc ohol ALKYLDIBORANE
Propargye-A Icohol
Propyl-Al. c ohol ALKYLDIHALIDE
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ALKYLHYDRA71NE ALLYL-CI-ElORIDE 4
RF : Ch] iari es

ALKYLTHIIOPHOSPHIITE
A LPILA-b-GLUC'SE

Allene SA : Beta-d-glu-ose
S: P;o:aden_ s

Pentaacetate e

ALI.CY-MACHI .I...- RF : A-glucose
SA: Titanium-Machining Beta-d-glucose
RF: Machining glucose

ALLOY-PROPERTIES ALPHA-TITANIUM
RF: Titanium-Alloy

ALLOY-WELDA BILITY
RF: Weldability ALTITUDE

SA.: High-Altituoe

ALLOYING-PROCESS Low-Altitiude

SA : Sinterinrg
A LTJITUDE-CELLS

ALLOYS RF: Test-Clils A

S: Active-Metals
Aerospace-Metals ALTITUDE-COMPENS

Aluminum-Alloy FT: Altitude-Comnensati on

Be-Al-Alloys

Chrnmium-Alloy Altitude-Compensaticn

Columb ium-Alloy S: At itude-Compens
Copper-A]lloy
Corros ion ALTITUDE-CONTROL
Ductile-Alloys RF: Flight-Control

Ferrous-Alloys
Hafnium-Alloys ALTITUDE-EVAL

Highstrength-Alloys RF : Altitude-Evaluation

InvarA t E i
Iridium-Alloys Altitude-Evaluation

Iran-Nickel-Alloy S: Altitude-Eval

Law-Alloy-Steel
Molybdenum-Alloy ALTITUDE-FAC ILITY

Nickel-Base-Alloy SA: Altitude-Test-Cell

Nonferrous-Alloys Altitude-Test-Chain
Refractory-Alloys Altitude-Tests
Sheet-Alloys RF: Research-Facility

Stainless-Steel Test-Facility
Steels

ALTIiTUDE-EFFECT

ALLYL-ALCOHOL
RF: Alcohol ALTITUDE-INVESTIGA

RF: Altitude-Investigation
ALLYAMINE

ERF: Amines Altitude-Investigation
S: Altitude-Investiga
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ALT IJnDE- PERFORM A l-6o61
RF: Altitude-Performance AI-7075

RF: Alloys
Altitude-Performance

5: Altitude-Pei-r rm A1lminam-A•• •1 -Fat igue
S: Al-Alloy-Fatigue

ALTITUDE- SIMULAT
RF: Altitule-Simulat ion Aluminum-Hydridc-Preparation

Simulation S: Al-Hydride-Prep

Altitude-Simulation A luminudi- flidr ide-Prope-o ties
S: Altitude-Simulat S: Al-I[ydride-Prop

ALTITUDE-TEST-CELL Aluminum-Oxide
RF: Altitude-Facility S: Alumina

Test-Equipment
A luminum-Red-Fuýming-Nitr ic -Acid-

ALTITUDE-TEST-CHAM Corrosion
RF: Altitude-leest-Chamber S: AL-RFNA-Corrosion

Alt itude-Facility
Chambers ALUMIZINE
Test-Equipment

ALUMIZINE-PROPEL
Altitude-Test-Chamber RF: Alumizine-Propellants

5: Altitude-Test-Chain Propellants

ALTITUDE-TESTS Alumizine-Prnpeilants
RP- Altitude-Facility S: Alumi7ine-Propel

Tests
AMBIENT-PRESSURE

ALUMINA RF: Pressure
RF: Aluminum-Oxide

Refractories AMBIENT-TEMP
RF: Ambient-Temperature

ALUMINA-WHISKER Temperature
RF: Whiskers

Amb ient-Temperature
ALUMI•NUM S: Ambient-Temp

SA: Headings under Al.
Metallic-Aluminum AMIDES
Trimethyl-Al-Hydra SA: Acetamide
Triethylaluminun Acrylamide

RF: Aerospace-Wtals Foirmamide
Light-Metals guanidines

Nylon
ALUMINUM-ALLOY Sodium-Amide

SA: Al-61ST6
Al-I1OO-0 AMINE-N'ITRATES
Al-2024-T4
Al-2219-T87 AMrJE-RCCKET-FUELS

RF: Rocket-Fuels
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AMINE-SALTS AMMONIA- IGNITION
REF: Salts RF: Ignition

AM iwoES APM)INIA-PHCTOLYSIS
SA: Allyamine RF: Photolysis

Aniline
"Den-Ilamine I. 40ONIA-TOXICiTY
Rut Bylamine RF: Toxicity
-Diamine
Dibutyl cIAmine AMMONiIUM-AZIDE
Diethanolamino RF: Azides
D iethylaminc
Dimethylamine A MMONIUM-BOB OHYD
Diphenylamine RF: Anmnonium-Borohydride
Ethanolamine Borohydrides
Ethylamine
Fluoramine Ammonium- Bor ohydr ide
Methylamine S: Ammonium-Bo, uhyd
Orthotoluidine
Polyamines AI&AONTUM-NITRATE
Propargyl-Amine RF: Burning-Rate
Propylamine Nitrate

Propellants
Aminobenzene Solid-Oxidizers

S: Aniline
A MMONIUM-PENTABORA

AMMONIA RF: Ammoniiwp-Pentaborate
SA: Anhydrous-Ammonia

Liquid-Ammonia Ammonium-Pentoborate
RFNA-Ammonia S: Ammonium-Pen~abora

AMMONIA-COMBUSTION A MMONIUM-PERCHIOR

RF: Combustion RFE: Ammonium-Perchlorate

JPL- X500
AMMONIA-COMPOUNDS Perchlorate s

RF: Compounds Solid-O-idizers

A MMONIA-DECOMP0SIT Ammonium-Perchlorate
RF : Ammonia-Decomposition S: Ammonium-Perehlor

Decomposition
AMU!NITION

Ammonia-Decomposition SA: Case-Materials
S: Ammonia-Decomposit Ignition-Systems

Tracers
AMMONIA-FUELS RF: Ballistics

RF: Rocket-Fuels
AMMUNITION-ANAl

AMMONIA-HAZARD HF: Ammunition-Analysis
RF: gaseous-Hazard Analysis

A
1.65



Armmuni ti on-Analys is ANALYSIS-TECHNIQUE
S: Ammunition-Anal SA: Differential-Anal

ea s-Chromatogrraphy
Ai WPL IF IE RS

SA: Feedback ANALYTICAL-CHEM
'iuid-Amplifiers RF: Aiaiytieal-Ciiemistry

Parametric-Amp Chemistry

: AN-F- $3-FUEL Analytical-Chemistry,
RF: Fuels S: Analytical-Chem

ANALOG-COMPUTý RS ANALYTICAL-MODELS
RF: Computers RP: Models

Analyses ANALYZERS
8: Analysis SA: Spectrum-Analyzer

RF: Instruments
ANALYSIS

SA: Aeroelastic -Anal ANHYDROUS-AMMONIA
Ammunition-Anal RF: Ammonia
Chemilca!-Analys is
Combuction-AnCi Anhydrous-N ttr ic-Ac id
Ccrst-Analy.,is S: hFNA.
Failure-Analysis IWFNA
Blight-Analysis Nitric-Acid
Flow-Analysis RFNA
Gas,-Analys is WFNA
Hea t- Tr ns for -Anal
Igniter-Analysis ANILINE
Infrared-Analysis RF: Amines
Instability-Anal Aminbenzene
Mission-Analysis Phenylamine
Performance-Anal
Phys ical-Amnalys is ANIMAL- STUDIES
Propellant-Anal RF: Studies
Quantitiat ive-Anal
Radiation-Analysis ANNEALING
Safety-Analysis RF: Ductility
Spectral-Anialysis Metalworking
Spectrometric-Anal
Stab i l ity-Ana lys is ANNIJR-NOZZhES
Stress-Analysis RF: Nozzles
Strurtural-Anal
Systems-Amnlysis ANODIZED-COATINGS
Tensor-Analysis RE: Coatings
Theoretica l-Anal
Thermal-Anailys is ANTEN1NAS
Thermodynamic-Anal RF: Radio-Propagationr
Ultraviole :-Anal t
Vehic le-Analysis
Weight-Ana ysis

aw 
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ANTI-COKING ARCOCEL-- E
SA: Carbon OýF: Scli--Propeia 1 ts
RF: Fuel-Additives

A RO(,CEL-}'2

ANTIDOTES R!': SO{ld-Propeliants
RF: Heaith-Haz,ýards

Safety-Precaution
.  ARCON

Toxicity RF: Sounding-Rockets

ANTIMISSILES ARDC-Model-Atmosphere
SA: AICBM S: Standard-Atmos

Wizard
RF: Active-Defense ARGON

Missile-Defense RF: gases

ANTIMONY-SULFIDE ARGUS-EFFECT
RE: Sulfides RF: Nuclear-Radiation

Van-A lien.Belt
Ant isubmar ine-Mis s ile

S: ASW-Missime ARMAMENT
RF: Weapon-System

APOLLO
SA: Command-Mc.dule ARMS-CONTROL

LEM RF: Weapon-System
Satur 

4

RF: Spacecraft AROMATIC-COMPOUNDS

SA: Aromatic-Hydrocarb
APOLLO-PROPULSION RF: Compounds

RF: Propulsion
AROMA TIC-HYLROCARB

APPLIED-RESEARCH RF: Aromatic-Compounds
RF: Research Arcmat ic-Hydrocarbons

Hyydroearb ons
ARC-IGNITION

RF: Ignition Aromatic-Hydracarbons

S: Aromatic-Hydrocarb
AP.C- IMGE-FURNACE

RF: Arc-Imaging-Furnace ARROW-TYPE-MOTOR
Furnaces RF: Motors
Ignition-Tests

ARTIFICIAL-ENVIRON
Are-Imaging-Furnace RF: Artificial-Environment

S: Are-Image-Furnace Environment
Simulation

ARC-FROCESS

Art ific iaal-Environment
ARC-WELDING S: Artificial-Environ

RF: Welding

ARTILLERY
ARCITE-368 RF: Weapons

tRF: Solid-Projellants
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ARTILLE1RY-PRINTRS RF; Meteorology
SA: Black-Powder Turbulence

ATMNOSPiER.IC-PPE3SS
SmýT-7 TyE-c< Y T:.:!TS HF: Atmosohere

m: Lt~teJoh;Atmosp-Iheric--Plressure -
RF: Rocket Pre-sure

AS-WLDE-JONTSSuperatmospheric-Pressure• • AS2-WELDED-JOINTS -

RF: Joints Atmospheric-Pressure
S: Atmospher ic-Press

A SBESýODS
RF: Insulation ATMOSPHERIC-PROP

RF: Atmospheric-Properties
ASPEN

RF: Aerospace-Vehicles Atmospheric-Properties z
Nuclear-Engijnes S: Atmospheric-Prop

ASPHALT ATOM
SA : OALCIT-6 SAA: Molecule
RF: Solid-Propellants RF; Molecule

ASROC ATOMIC-HYDROGEN
RF: ASW-Missile RF: 1Hydrogen

ASSET-VEHICLE ATOMIC-WZAPONS
RF: Reentry-Vehicles RF: Weapons

A SW-MISSILE ATOMIZATION
SA : ASROC SHA: Aerosols
RF: Antisubmarine-Missile Droplets

Missile RF: Spray-Formation

ATLAS ATOMITZED-FUEL
SA: WS- 107A tF : Fu.els
RF: Ballistic-Missile Sprays

A TIMOSPERE AT oMIZERS
SA: Air-Turbulence SA: Aerosols

Atmospheric-Press
CAT ATTITUDE-CONTROL
Clouds SA: Mass-Expoulsion
HIT- CA T RF : Control-Systems
Humidity Fl ight.-Control

Ionosphere Satellite-Contr ol
Me t e or ol gy
Quiescent-Air AUTODECON2OSITICN
Standard-Atmos RF: Decorm.osition,
"Upper -Atmosphere
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AUTOPILOT Ballist ir-Centriftge
RF: Flight-Contro S: Centrifu ge

AUXILIARY-POWER BALLISTIC-DATA
SA : Power-Supplies

SNAP BALLISTIC-MISSILE
• r:generators SA: Atlas
Power-Plants Basing-Ccncept

Boosters
AUX LTARY- TANKS ICBM-Sy;stems

RF: Tanks Intercept-x
Rover

Aviation-gasoline RF: Missile
S: Aircraft-Fuels

Ballistic-Ms s ile-Defense
AXTAL-FLOW 3: Missile-Defense

RF: Flow
BALLISTIC-MODIFIER

AXIAL-FORCES
RF: Forces BALLISTIC-PERF0RM

RF: Ballistic-Performance
A)JAL-LOADS Performance

RF: Loads

Ballistic-Per formance
AZIDES S: Ballistic-Perform

SA : Ammonium-Azide
Sodtum.-Av ide BALLISTIC-P FROP

RF: Hydrazoic-Acid RF: Ballistic-Properties

AZII'E Ballistic-Properties
SA : Triazire S: Ballistic-Prop
RF: AcetalEzine

BALLISTIC-STUDIES
AZODIFORMAMIDINE RF: Studies

BALLISTIC-SYSTEM

BALLISTIC-TEST
B-H-C-N-COMPOUNDS RF: Tests

RF: Compounds
BALLISTICS

L-N-PROPELIANTS SA: Aamunition
RF: Propellants External-Ballistic

gun-Fir ings
B-N-H-PROPELIANTS Interior-Ballistic

RF: Solid-Propellants Terminal-Ballistic
RF: Weapons

BALL-PROPELLANTS
RF: Propellants BAR-MAGNETS

RF: Magnets

1I
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BA? iUM BE-PORG •G
RF : Forgi ng _

BAPKUM-HYD RRXIDE
RI: nvd- . iS BE-FOKMING

R': Forin n-

Y& "' Nitrate BE-HAZARD
RB: Health-Hazards

BAR I-UM,- PEiCHLOM TE

*F BE cY~ 11 Thrar•- ?echoraE: Me•"TalHyrie

BAR IUM- PEROXI DE

BE-JOEIIING
BARILRM-TITANATE R : Joining

BARRIER-MATERIALS BE-MACIHTIIING
RF.: Heat- Shield-Mat s RE: Machining

BASE-HEATING Be-Oxide
RIE: Heating S: Bervllia

BASE-PRESSURE BE-PROPERTIES
RE -0ressure

BE-RESEARCH
BASES RF: Research

SA: Advanced-Bases
Lunar-Bases BE- SHEETS
Satellite-Bascs RF: Sheets

BASWIOG-C ONCEPT BE- STRUCTURES
R E: Ballistic-Missile RE : Structures

Bayone t-Tyne- I gl1it c r BE-TCXICITY
CS: Ioniters RE: Toxicity

BE-AL-ALLCYS BELL- MODEL- OOS8
RE: Alloys RF: Proru si on-Svstem-Bell-Model

BE-BOROKY DRIDE( R: Borohydrides BELL-MODEL- 818
Ri: Pr opulsi on- jys tem-Be Li-Model1

BE-COMPOCUNDS -8181
RE: Compounds

BELLOWS
BE-CORCROSION

RF: Corrosion BENZENE

BE-FRO SI ON BENZYLAMITNE
RF: Erosion RF: Amines
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BERYLLIA BiC4"•RF: Re-2xice S"A : .-

Refractories A
B .... E3.S -

BERYLLIUM SA: Acrylic-Resin
B:Hcedn- n dc r L4E~ln := E3

RF" glucinum FhAel-Binders ASHigh-Temp-Uater ials Nitrocellu~ose {

1 hght-Me i- 's Nitrngen-Rich-Bind

Oxidizer-Binders
BETA-D-GLUCOSE Res in-Binders

SA : Alpha- d- g_-.ucos e
glucose BIOASTRONAUTICS
Pcntaacetatc SA: Human-Factors

RF: Alpha-d-glucose Space-Biology
glucose Weightlessness

RF: Space-Sciences
BETA- TITAN IUM

SA: TI-ALIllCRI-lV BIOLOGICAL-EFFECTS
RF: Titanium-Alloy FF: Health-Hazards

BI-NIFTALLIC-COMr Biprollents
RF: Bi-Meetallic-Corpounds S: Bi-Propellants

Compounds

BLACK-POWDER
Bi-Metallic-Compounds RF: Artillery-P liners

S: Bi-Metallic-Comp. Powder
Explosives A

BI- ETALLIC-POWDER
HF: Metal-Powder ILADDER-CELL

Powder SA: Bladders
RF: Cells

B I-METALLICS Kel-F-RPadder-Cell
RF: Metals X

BLADDERS
BI-PROPELLANTS SA: Cryogerilc-Biauders

RF: Bipropellants Expuls - on-Bladders
Propellants F.: Bladder-Cell

F'Le l-Tanks
BIAXIAL-STRESS

RF: Stress BLAST-CHARACTER
BP RF: Blast-CharacteristicsBIELI OURAPEY

BA: Abstracts Blast-Characteristics
Indexes S: Blast-Character i
References

RF: Abstracts BLAST-HAZARD 2

In•dexes RF: Explosion-Hazards
Publications

1A
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BL(OOD-SERUM BOOST-PUMPS
RF: Safety-Precautions RF: Pupes

Toxicity
BOOST- TANK S

BLOWDOWN-T¶JNIEL RF: Cryogenic-Bous t-Tanks

RF: Wind-Thnnel Fuel-Tanks

BLUFF-BODIES BOOSTER-COSTS
RF: Bodies RF: Costs

"BODIES BOOSTER- IGNITER
SA: Bluff-Bodies RF: igniters

Many-Body-Problem
Three-Body-Problem BOOSTER-PROPULLSION
Two-Body-Problem RF: Pronoulsion

BODIES-OF- REVOLUT BOlSTER-ROCKET

SA: Shells-of,-Revolut RF: Rocket

RF: Bodies-of-Revclution
BOOSTER- SUSTAINER

Bo ½i s-uof-Revolution
9: Bodies-of-Revolut BOOSTER-SYSTEM

BOILING-FLUORlIE BOOSTER-TANK

RF: Fluorine PF: Fuel-Tanks

BOILING-HEAT- TRANS Booster-Vehdcles

RF: Boiling-Heat-Transfer S: Boont'rs

Heat-Transfer
BOOSTERS

Boiling-Heat-Transfer SA : Missile-Boosters
S: Boiling-Heat-Trans Modular-Boosters

Payl cad

BOILING- HfDRA ZINE Recoverable-Boost

RF: Hydrazine Saturn
Sc out

BOILflIG-OXYGEN Terrier-Booster

RF: Oxygen Thor-Agena
Torpedo-Bocster

BOILING-POINT RF: Ballistic-Missile
Boos ter-Vehi dc es

1BOND-ENERGY
RF: Energ, BORANE

SA: Decaborane

BONDING Diborane

"SA: Case-Bonding gaseous-Borane

Diffusion-Bonding Nonvolatile-Borane

Hydrogen-Bonding Organoborines

Metal-Bonds So) id-Borane

RF: Adhesives Tetraborane

Joining

,17-2 1
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RFI: Boron-Hydride BORIC-ACi.
Diborane SA: Ac: mubheadings

AM-t a-3oric-Acid
BORANE-ADSORPTION Ortho-Boric-Acid

RE: Adsorptic n RF. Acids

--BOA7E-ANALYSI S BORIC-OXIDE
RF: Chemical-Analysis

BORIDE-COMPOUNDS
BORANE-CO:TUSTION RF : Compounds

RF': Combustion
BORIDES

, . BORANE-CONTAMINANT SA: Al-Boride
RF : Contaminants Ca-Boride

Chromium-Bor ide
BORANE-CONVERSION Columbium-Boride

RF: Conve:sior Molybdenum-Bar ide
Silicon-Boride

BORANE- DERIVATIVES Tantalum-Boride
Tetraboride

BORANE-DETECTOR Titanium-Bor idc
RRF: Detector Tungsten-Bcride

Zirconium-Bor ide
SBOR hNE-POLYMER RF: Metal-Botides

RF: Polymers
Boroe thane

BORANE-PREPARATION S: Diborane

BORANE-REACTIONS BOROHYDRSDE-PREP
RF: Chemical-Beaction RF; Borohydride-Prepara ion

BORAITE-SPECTRA Borohydride-Preaaration
RF: Spectra S: Borohydride Prep

- BORANE-STUDIES BORDHYDRIDE-RES
RF: Studies RF: .Borohydride-Preparation

= •' x •search

BORANE-TOXICITY
RFI; Toxicity Borohydr ide-Research

S: Borohy*ridc -Res
BORATE S

GA: Alkylbcrate BOROHYDRIDES
.,'a-Borate SA . Al-Borohydride
Metaborate Ammonium-B arohyd
i.ethyl-Borate Be-Borohydr ide
Sodium-Borate Ca- Borohydr idea
Trimethyl-Borate Li-Boronydr ide

Mg-i3orohyd.r ide
bORAX Sodium-Bar ohydr ide

RF: Reducing-Agents

-_• 2173
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BORON Boundary-Layer-Control
HF: Light-Metals S: Boundary-Layer-Con

BORON-ALICILATIOU BRASS
HF: Alkylation R1F: Copper-Alloy

BORON-ANALYSIS BRAZING
RF: Che~micail-Analy~is HF: Joining

3ORON-CARBIBE Bridgeiire
HF: Carbides S: Metal-Wire

BORON-CA RBON-COMP BROMIDES
OF: Boron-Carbon-C ompunds SA: Hydrogen-Bromide

Compounds Po~assi~us,-Bronide

Boron-Carbon-Compound~s BtROMINE
S: Boron-Carbon-Comp

BROMOETHYL-ETHrERS
BORON-COATINGS RE': Ether

RE': Coatings
BRONZE

VORON-CO~MUSTTON HF: Copper-Alloy
HF: Combustion

BUBBLE-DYNTAMIC S
BORC.1-COMPOSITION

BUBBLE-FORMATION
BORON*-COtMWOUNDS HF: Formation

HF: Compounds
B_-K-DENSIr

BORON-HALIDE rF: Density
RF: Halides

BULLPUP
Boron-Hydride RF: Missile

S: Borane WS-32 LA

BORON-NITRIDE BUMBLEBEE-PROJECT
SA: Tolosi

BORON-C BIE DE
BURN-LEAC(H-PROCý(ESS

•ORON-TRiCHTORIDE SA : MeVar--l-C

Ur an iJun)- R ecove ry
BORON- TH RLO RI BE

BURNER
i COpuNDARY-LAYE FA: Pluas-Bauner-Techi

SS ~H: Borbuln-Cero- m

BURNER- STUDIES
1BOUNDAY-LAYER-CTN N RF: Studies

"RBBoundry-LayerCn

C (ijBtrBlE-DByeMtCem
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F BURNER-TIP-TEMP BURNING-TEMPS
RF: Burner-Tip-Temperature RK: Burning-Termperatures

Temnerat•re T~mperatur•

Burner-Tip-Temperature Burning-Temperatures
5: Burner-Tip-Termr S: Burning-Temps

BUR]NING BURNING-VELOCITY

SA: Abnormal-Burning RF: Velocity
Decompos ition-Burn

f_•fusive-Burning BUTADIENE
Double-Burning SA: Polybutadiene
Erosive-Burning

Opt imum-Burning BUTADIENE-DIOXIDE
Rapid-Burning RF: Dioxides
Resonant-F rning
Restricteu-Burning BUTANE
Steady -State -Burn RF: Fluoro-Nitro-C omp
Uncontrolled-Burn
Unstable-Burning Butanol
Wormhole-Burning 5: Butyl-Alcohol

BURNING-CHARACTER BUTENE
RF: Burning-Characteristics RF: Butylene

Burning-Characteristics BUTYL-ALCOHOL
S: Burning-Character RF: Alcohol

Butanol
BURN ING-MECHANI SMS N- Butanol

N-Butyl-Alcohol
BURNING-PROC ESS

BUTYLAMINE
BURNING-RATE RF: Amines

SA: Additive-Effects
Ammonium-Nitrate Butylene
Consumption-Rate S: Butene
High-Burning-Rate
Propellant-Burning BUTYRIC-ACID

RF: Consumption-Rate RF: Acids
=•- Fluor o-Nitr o-C amp

BURNING-RATE-CON
SA: Run-Away-Phencmena
EF: Burning-Rate-Control

Control-Systems
¢ CADMIUM
Burning-Rate-Control

S: Burning-Rate-Con CA-BORATE
•iRF: Borates

BURNING- SPRAYS
RF: Sprays
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CA -BORI DE CARBAMITE

RF: Borides RF: Plasticizers

CA-BOROHYDRIDE CARBIDE-COATINGS
PF: Dorohydr e~s SA:: 14etal-Carbides

: o yIP: Coatings

CA -CA R5I DE
SRF Carbides CARBIDE-CCMP&CSITES

•RF: Composites

CA -CHLORIDER
RF: Cholorides CARBIDE-CORE

"RF: NucJ.ear-Engines

CA-FLUORIDE Rea ctor-Cores
W{' luor ide

CARBTDE-NOZMES

CA-HYDRIDE RF: Nozzles

RF: Hydrides BD
CA RBIDES

CA-PEBODE dSA: Al-Carbide
Boron-Carbide

CA- RECOVE 17 Ca-Carbide

RFH: Recovery Chromium-Carbide
Iron-Carbide

CA-RESINATE Mangane se-Carbide "

REo: Resins Silicon-Carbide
Sodium-Carbide

CA\LCIUM, Tantalum-Carbides

SA: Rýeadings under Ca. Titanuim-Carbide

RE: ~ight-Metals Zirconium-Carb ide
RF: Carbon

CALCULATOR
SA : Computers CARBON

RE: Accumulator SA : Carb ides

Computers Cas table-Carbon
Fluoroca.'bons

CALORIMETER 
Pyrolytic-Carbon

pE: Instruments BE: Anti-Coking

Temperature-Meas Charcoal

CALORII.ETRY CARBON-ARC-I1AMPS
RF: Solar-Simulation

CAMERAS

SA: High-Speed-Camera CARBON-BLACK

Strobe-Control RF: gas-Combustion
RF : Phiotography '

CARBON-COATINGS

CANDELILIA-WAX SA: Pyrolytic-Carbon

RF: Wax HF: Coatings

CANNONBALL--PROhCT
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CARBON-COOMBUSTION Cartridge-Case-Materials
V. RF: Combustion S: Case-Materials

CARBON-COMPOUNDS CASE-BONDED-PROPEL
RF: Compounds RF: Case-Bonded-Propellants

Prope lla nts

RF; Carbon-Determinot ion CASE-BONDING
RF: Adhesives

Carbon-Determination Bcnding
S: Carbon-Determ

CA SE-MATERIALS
CARBON-DIFLUORIDE SA : Combustible-Cases

"RF: Ammunition
CARBON-DIOXIDE

RF: Dioxides Cas.s

S: Combustible-Cases
CARBON-DISULFIDE Motor-Cases

CARBON-FIBERS CASTABLE-CARBON
RF: Fibers RF: Carbon

Whiskers

CASTING
CARBON-FORMATION SA : Al-Casting

SA: Chars Steel-Casting
RF: Acetylene RF: Forming

Formation Metalworking

CARBON- MONOXIDE CA STING- POWDER

RF: Powder

CARBON-PROPERTIES

CASTING- TPCHNIQUES
CARBON-STEEL

RF: Steels CAT
RE: Atmosnhere

CARBON-SUBOXIDE Clear-A ir-Turbulence
Turbulent-Air

CARBON-ITETRACIHLOR
RF: Carbon-Tetrachloride CATALYSIS

RF: Chemical-Reaction
Carbon-Tetrachloride

S: Carbon-Tetrachlor CATALYST-DEVELOF

SF: Catalyst-Development
CARBONATES

SA: Sodium-Carbonate Catalyst-Development

S: Catalyst-Develop
CAPWONYL-COMPOUNDS

RF: Compounds CATALYST-EFFECT
Ketones

-1 ý1
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CATALYST-PERFORM Cavitation-Detection
RF: Catalyst-Performance S: Cavi-tation-Detect

Cataly"st-Performance CAVI !TTT;N- STUDIES
S: Catalyst-Perform RF: Studies

CATALYSTS CA VI TAT ING- COND
SA: Additives RF: Cavitating-Conditions

Iron--Catalyst Cavitation
Lewis -A c id
Silver-Catalyst Cavitating-Conditions

RF: Additives S: Cavitating-CoCnd
Reaction-Rate

CELLS
CATALYTIC-CONIERS SA: Bladder-Cell

UF: Catalytic-Conversion Electrolytic-Cell
Conversion Infrared-Cell

Kerr-Cell
Catalytic-Conversion Load-Cells

S: Catalytic-Convers Mercury-Cell
Photocells

CATALYTIC-=ITHOD Photovoltaic-Cells

CATALYTIC-PROCESS CELLS-] 000-ARMP

CATAPULT-PROPEL CELLS-30000-A Me
RF: Catapult-Propellant

Propellants CELLULOSE

SA: Ethyl-Cellulose
Ca tarult-Procpe ilant Nitrocellulose

S: Catapult-Propel RF: Cellulosic->acerials

C-ATAPULT-XC-9 CELLtTLOSE-ACETATE
SA : Ethyl-Cellulos e

CATAPULTS HF: Cootings
Inhibit or-.1ater ial

CAVITATION Insulation
SA : Cavitating-Cond

Noncavitating-Cond Cellulose-Nitrate
3:i,itr o-Cellulose

CAVTTATION-CHARACT
,F: Cavitation-Characteristics Cc!l!ulosic-Materials

S: Cellulose
Cavitat ion-Character is tics

S: Cavitation-Charact CENTRALITES

SA: Ethyl-Centralite
CAVITATION-DETECT

RF: Cavitation-Deter4Ai-n CENTRIFUGAL-PUMPS
Detection sF: hasps
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CENTRIFUGE CHAICERS
RF: Ballistic-Centrifuge SA: Aiti ude-Tcs t-Cham

C cmbus t icn-C'hem tber
CENTHIFUGING Env rcn•ental!-Cha-m

SA: Filtration Heate:a-,hambr
Lo- e S soya e - Ch

CERAMIC-COATINGS React ion-Chamber
RF: Coatin~s Rocket-Chamber

Tartar -Ple rn-i-C ham
CERAMIC-EROSION Thrust-Chamber

RF: Erosion
CHANNEL

CERAMIC-LINERS SA.: Tapered-Channel
RF: Liners Towing-Channel

Ceramic-Mater ials CHANNEL-CAPACITY
S: Ceramics

CHANELED-FLOW
CERAMICS RF: Flow

RF: Ceramic-Materials
Materials Charcoal
Porous-Ceramics S: Carbon
Reactor-Fuels

Charcoal-Activated
CERAMICS-RESEARCH S: Activated-Carbon

RF: Research
CHARS

CERMETS SA : Ablation-Chars
RF: Refractories RF: Carbon-Formation

CESIUM CHEMICAL-ADDITIVES
•HF: Alkali-M.fetals RF: Additives

Light Metals
Light-Metal-Fuels CHEMICAL-ANALYSIS

SA : Borane-Analysis
CHAMBER-ASSEMBLY Boron-Analys is

Ethyl-Analys is
CHAMBER-MATERIALS FNA-Analysis

RF: Materials RF: Analysis

CHAMBER, PRESSURES Chemical-Approaches
SA: High-Chamber-Press 9: Chemical-Method
RF: Pressure

CHEMICAL-CONVERS
CHAMBER-SEALS RF: Chemical-Conversion

RF: Seals

Chemical-Convers ion
C "HAMBER-TECHNOLOGY S: Chemical-Convers
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RI

"CHEMICAL-CORROSION
RE: Corrosion RF: Reaction

CHEMICAL- FACTORS CHEMICAL-RESEARCH
RF: Chemical-Studies

CHEMICAI-HAZARDS Res•arch

SA: Contamination
Decomposition CHEMICAL-SAFETY
Expiosion-H{azards RE: Saf.et..
Fire.-Hazards Toxic ity

Gaseous-Hazards
Health-Hazards CHEMICAL- SCRUBBING
Liquid-Hazards RF: Scrubbing

RF: Hazards
Military -Chemicals CHEMICAL-SOLUTIONS

SA: Heat-of-Solution

CHEMICAL-IGNITERS RF: Soluticns

RE: Igniters0 CHEMICAL- STABILITY

CHEMICAL-KINETICS RF: Stability
RF : Kinetics CHEMICAL- STRUCTURE

CHEMICAL-METHOD RF: Structures

RF: Chemicai-Approaches• ~Chemical- Stud ies

CHEMICAL- MILLING 9: Chemical-Research

RF: Forming
Metal wor king CHEMICAL SYNTHESIS
Milling SA: Decane

Diborane-Synthesis

CHEMICAL-PHENONENA RF: Synthesis

CHEMICAL-PREP CHEMICAL-SYSTEMS

RF: Chemical-Preparation CHEMICAL-TECHN IQUE

Chemica 1-Preparation
S: Chemical-Prep CHEMTSTRY

SA: Analytica!-ChO m

CHEMICAL-PROCESSES Cornoustion-Chem
Dif luoraminc-C hem

CHEMICAL-PROCESSING Flame-Chemistry

RE: Processing Fluorine-Chemistry
High-Pressure-Chem

CHEMICAL-RZACTION Inorganic-Chem

SA: Adducts Ico-Chemistry

Borane-Reactions Military-Chemicals

Cazbaly sis Organic-Chemistry

D.borane -React ion Cxicicer-Cfhemistry

Heat-of-Reaction Photochemistry

Hydrogenr-React ion Physical-Chemistry
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Prane llant-Ch-ri, CHIRCAITh
Rare-Gas-Chem,. 2i efracto-ries
SýYnthetic-Chem
iTnermocnemis try ofiROICM!,j

RF: Refractory-Metals*
CHLORIDES

-A 1A Ch-romium-A cetzl1-A cer ona te
Allyl-c'hioride S: Acetyiaceconate-Cr
Ca-Chloride
Copper-Chloride CHROMIUM-ALLOYA
Cyanur ic -Chilor ide RF: Alloys
Ethyl-Chloride
Ferric-Chiorid~e CHROOMIUM-BORIDE
Hydrogen-Chloride RE. Borides
Is oorropylI-Chnlor ide
Li-Chloride CHROMIUM-CARBIDE
Mercuric-Chloride RF: Carbides
Me thyl-Chior ide-
Me thylene -Ch" cricke CHROMTUM-COMPOSITE
Polyvinyl-Chloride RE: Composites
Potas sium-Chlor ide
Pr opargy 1-Chloride CH-ROMIUM-COICOUNDS
Sodium-Chloride RE: Compounds
Titanous-Chlor ide
Tr ichior ides CHROMIUM-DETERM
Vinyl-Chloride HF: Chromium-Determination
Zinc-Chloride

Chr omnium-Determinat ion
CHLORINATED-RUBBER S: Chroniurn-Determ

RF: Rubber
CHROMIUM-OflOE

ChlOCRINiE 10': Refractories

CHLCRINE-CCMCOUNDS CIRCULAR-ORBITS
BY: Compounds RE: Orbits

CHLORINE-STORAGE CLADDINiG
RF : Storagf-e SA: Coatings

CHLORIN7E- TRI FLUOR CLEATNING
RE: Odlorine-Trifluoride SA: Pescaling

Liquid-Oxidizers
Cl ear-A jr-Turbulence

Chlorine-Trifluoride S: CAT
S: Chlorine-Triflucr

CLOUDS
CHROMIC-ACID SA : Exhaust-Clouds

RE: Acids HF: At'njzpliere



CLUSTERING- STRUCT Refractory-Conting
RE: Clustering-Structure Thermai-Prctection

-S±a.c='i .l'0 Vacu _-p- c it it ion
Zinc -C oa tings

Clusterino-Structure PF: Ablation-Materials
SA: Ciustering-Struct Cladding

Encapsulat Lon
CLUSTERING-TECH Finishes

SF: ._uEterin.-2-echn ique
Coatings -for-Aerospace-Environment

Clustering-Technique S: Relective-Coating
S: Clustering-Tech Vacuum-Effects

CLUSTERS COAXIAL-FLOW
SA : Plug-Cluster SF : Flow

Rocket.Cluster
COAXIAL- INJECTION

COATED-TH IN-SHEETS F : Fuel-Injection
RF: Thin-Sheets Inj ection

COATING-MATERIALS COA XIAL-JET-MIXING
RF: Materials RF: Jet-Mixinu

COATING- STUDIES COBALT
RF: Studies

COBALT-60
COA TING- SYSTEMS

COBaLT-ALLOYS

COATING-TECHNIQUES
COBALT-A ?MPNE

COATING S
SA: Anodized-Coatings COBALT-IGNITION

Boron-Coatings RY: Ignition
Carb ide-C oatings
Carbon-Coatings COBALT-PROPERTIES
Cellulose-Acetate
Ceramic -C oa tings COEFFICIENT-DETEBM
Corrosion-Protect RY: Coefficient-Debterminatlon
Depositi

Electrocationgs Coefflcient-Determination
Electrodeposition S, Coefficient-Dcterm
Extrus ion-Coatings
Ignition-Coatings COEYIICIENTS
Insulation SA: Accommod&tion Coef
Iridium.-Coatings Discharge-Coef
Organic-Coatings Temperature-Coef
Oxidation-Protect
Paints COLD-FICW
Protective-Coating RF: Flow-
Reflect ive-Ceating
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COL D- VALVE S COLUMB2IUM- TECH
RF: Valves RF: Columbium-Technology

COLD-WELDING Columbium-Technology
HF: Welding S: Columbium-Tech

COLD-WORKED-STEELS COLUNBIUM-WRLDING
RF: Steels RF: Welding

COLEMANITE CO!NWSTIBLE-CASES
RF: Consumable-Cases

COLLOIDAL-PROPEL Materials
RF: Colloi dal-Prope!lantu

Prope• lants COMBUSTIBLES
RF: Fuels

ColIoidal-Propellants Materials
5: Colloidal-Propel

COMBUSTIONCollidal-Suspensions SA: Air-Fuel-Combust
S: Suspensions Al-Combustion

Ammonia-Combustion
COLUMBIUM Borane-Ccmbustion

RF: Niobium Boron-Combustion
Refractory-Metals Carbon-Combustion

Deflagration
COLUMBIUM-ALLOY Gas-Combustion

ER: Alloys Heat-of-Combustion

Hybrid-Combustion
CCLUMBIUM-BORI DE Hydrocarbon-Combus

RF: Borides Light-Metal-Combus
Nuclear-Combustion

COLULJMIUM-OXIiI• T Precombustion
RF: Columbium-Oxidat ion Slow-Combustion

Spray-Combustion
Columbium-Oxidation Staged-.Combustion

S: Columbium-Oxidat RF: Deflagration

COLUMBIJM-PROP COMBUSTION-AERODY
BR: Columbium-Properties R : Aerodynamics

Combus tion-Aerodynam ic s
Columbium-Proper ties

S' Columbium-Prop Combustion-Aerodynamics
S: Combustion-Aerody

COLUMIUhTM-PPOTECT
RE: Columbium-Protection CONMUSTION-ANAL

RF: Analysis
Columbium-Protection Combust on-Analysis

S: Columbium-Protect

Ccombasti on-Ana ly sis
S: Combustion-Anal
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COMBUSTION-CHAMBER C ombus tion-Pre s sure

SA: Ablation-baterials S: Ccmbustion-Press

RF: Chambers

COMBUSTION-CHARACT
RF: Ccmbustion-Characteristies COMBUSTION-PROCESS

Combustion-Character_ istics COMBUSTION-PPO(DUCT
S: Combustion-Charact

COMBUSTION-RA TES

COMIJSTION-CHEM
SA: Flame-Chemistry COmBUSTION-REACT

RF: Chemistry RF: Combustion-React-ons

Combustion-Chemistry Reaction

Combustion-Chemistry Combustion-Reactions

S: Combustion-Chem S: Combustion-React

COO MUSTION-DA TA COMBUSTION-REQUIRE

RF: Combustion-Requirements

C0,I3USTION-EFF IC
HRi : Combust ion-Ef f i cienoy Comuustion-Requirements

S: Combustion-Require
C ombus t ior:-Ef f i ic ney

S: Combustion-Effic COMBUSTION-SAFETY
2F: Safety

COMBUSTION-GASES

R F: gases COMBUSTION- STUDIES
RF: Studies

COMBUS ION- INSTAB
_A: Unstable-Combust COMBUSTION-SYSTEMS

RF: Combustion-Instability
Ins tability COMBUSTION-TEMP

Unstablo-Combust RF: Combustion-Temperature
Temperature

Combustion-Instability
S: Combustion-Ins tab Combustion-Temperature

S: C•mbusticn-Temp
CONBUSTICN-KINETIC

RF: Kinetics COMBUSTION-TESTS
RF: Tests

COMBUSTION- PHENOM
RF: Combustion-Phenomena COMBUSTION-WAVE S

RF: Waves

Combust ion-Phenomena
S: Cumbustion-Phenom COnBUSTORS

COMBUSTION-PRESS COMAAND-CONTROL

RF: Combustion-Pressure RF: Control-Systems

Pressure
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COMIMAND-GUIDANCE Chr omium-Compo.ands
-F: guidance Cyano-C onpounds

Deuterium-Compound

C A ND- MODU LE Di fuo rhamin o-Como
SA: TEM Oimers
RF: Apr]lo Don n,-Compounds

Ela~i LownLuiei-CcimpCOMMIUNiCATIONS Explos ive-Compound
SA: Tilemetry 1l, in ine-Copounds

COiPONENT- TESTS 1a bslc.en-CompoundsRI": f.s,.s ~igo-_Energy. -c mp

llydrazine-C ompound
COMPONrENTS :ntcrmetallicomp

SA: Electrodes Lead-Compounds
Eng ine-Components Lithium-Compounds
Fittin gs N-F-C ompounds
Miss I ce-Components Nitrogen-Compounds
Rocket-Component a Organic Compounds

Potass imn-C omp ound
Composite-Ma beris Rare-Cas-Cnmpeunis

S: Composites Rubber-Compoundt;
Sulfur-Compounds

COMPOSITh-PRO-EL RF: Admixture
RI, Comporite-Propellants

Pr upe ilants COMPRE SSE D-A Ilk
HRF: Air

Composi f e-Propel]ants
3: Composite-Propel COMPRESSED-GASES

RF: gases
COMPOSITES

S1 : Ca r bide-CUmpos ites COMPRESSED-OAS-GJN
Chrol i a-I-C ompus i 1,e RF : gun._
Fiibeer-C ompos Ites
Re frac tory-Compos ires COMPRESSIBLE-FLOW

RI: AbiatJ on-Mater.ais RF: A ir
Flow

SCOMPOUNDS
SA: Ae ty I ene-C cnpound COMPRESSION

Anmmon a-Curnpoundo SA : Adiabatic-Compress
rc ima K Ic-Com nou.nd0s

B-H- C-N-C(. onpounds• COMPRESSION-INVEST
Be-CompouYds n: Compression-Investl gations
Bj -Meta iI c-C.omp
For ide-Compounds, C oipre I; ion-Invest igations
B.r on-Carhon-Comp 8: Compress ion- Invest

.oron-Compounds
Carbon-C ompo.undc _OMPRESSION-METKOD
Car bony ]-Comp ounds
Ch].or Lne-Compounds
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COMPRESSION-SENSIT Condensation-Kinetics
RE: Campression-Sensit S .: Conde-sation-Kinet

Sensitivity
4:>.COTL©)R

Compression-Sensitivity RHF: Tactlcal-Missiles
"S: Compression -Sensit

CONDUCTION
COMPRESSION-TESTS SA : gas-Conduction

RF: Tests
C ONDUCTIVE-FII.M

COMPRESSIVE-CREEP RF: Fi lm
SA: Creep-Buckling Igniters
.NTR: Creep

C ON DUC TI VI TY
COMPRESSIVE-STRENG SA: Resistance

RF: Compressive-Strength Semiconductivity
Strength

CONDUCTOIRS
Compressive-Strength SA: Superconductors

S: Compressive-Streng

CONE-CHARGES
COMPRESSORS SA : Cylinder-Charges

R-F: Shaped-.C har ges
COMPUTATION

SA: Numerical-Solution CONES
SA: Exit-Cones

COt(MY fJTER-PBROt ADMS Insola ted-Cones
SA : Fortran-Programs

* Programmisn g CONFIGURATION

SA : Aero•dynamie-Config
COMPUTERS

SAB: Analog-Computers CONFIGURATION-MGT
Calculators RF: Configura tiun-bMarnageme ne.
D igital-Ccmputers Management

RF' Calculators

Canf'] gumraion-Management
CONDENSATION S: Configuration-Mgt

RF: Liquid-Phase
CONFINED-VORTEX

CON DENSATION-EFlEC HF: Von tt..X
HYF: Condene',at ] ou-E Tee tt;

CONICAL-NOZZLES
Condensation-Effec ts HF: No:-zlen

S: Corn'.l.ens at i n-Etf'(,,-

CONNECTOR-BESIGN
CONDENSA TION-KIENET 1d': Design

Kine t i cs CONNECTOI-SYSTEM
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CONNECTOS CONTROL-SYSTEMS
RF: Leakage SA: Attitude-Control

"Mechanica ]-Fitting, Boundary -Layer -C on
Burning-Rate-Con

Cons iderations Command-Control
S: Design-Consid Darnage-Cunitol

Kinetic-Cons id Detonation-C ontrol
System-Cons i d Diffus ion-Control

Engine-Cý citr H
CONSTANTS Feedback

SA: Dielectric-Const Flight-Control
Elastic-Constants Flow-Control
Equilibrium-Const Fluid-Pc.wer-Con
Force-Constants gravity-Control

guidance
Consumable-Cases Jet-C ontr ol-Vanes

S: Combustible-Cases Launch-Control
Satellite-Control

CONSUMPTION-RATE Spacecraft-Control
SA: Burning-Rate Temperature-Con
RF: Burning Rate Thermal-Control

Vector-Control
CONTACT-RESISTANCE Zero-G-Control

RF: Electrical-Contact
Resistance CONTROL-TECHNIQUES

SA: Hot.-gas-Injection
CONTAINERS

RF : Tanks CONTROL-THEORY

CONTAMINANTS CONTROLS
SA : Borane-Contaminant SA: Adaptive-Controls

FNA-Conaininants Impulse-Control
Inorganic-Contam Manual-Control
Metallic-Contain Peripheral-Control
Microbial-C ontam Reaction-Control

RF: Corrosion Servomechanisms
Strobe-Control]

CONTAMINATION Thrust-Control
SA : Acid-Contamination Voyrtevx-CCon tro, 1o

Decontaminat:1 on
R": Chemical -1{ zards CONTROLIS-RESFA TCIC H

Decompos it -on RF: Research
Dec ontaminat ion

C on vent e cna I-A ir era I't
CONTROL-APPLICAT S: Aircraft

Id,': Control-Applications
Convergent-Divergent-Noszles

Contro±-Applications S: Nozzles
S: Control-Applicat j
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CONVERSION CORPORAL-MISSILE
SA: Borane-Conversion RF: Missile

Catalytic-Conversion
Ener.cy-Convers ion CORPORAL-PROPEL

RF: Corporal-Propellant
C ONVERSION-FACTORS Prope llantr

CONVERSION-KINETIC Corporal-Propellant
RF: Kinetics 5: Corporal-Proiel

COPJVERSION-TINE S CORROSION
SA: Al.-Corr osiLon

SCen vrlu tirai-Mapp inr Be-Corrosion
5: Mappi]ng Chemical-Corrosion

4 Contaminants
COOLANTS FNA-Corrosion

SA : ýou-].ýJe-C ooants TRFNA-Corros ion
Reac to'r-Ccoolant Metal-C orr os ion

HF: Cryocaolcr-Tech Protective-Coa 'ings
Stress-Corrasioan

COOING T itamium-C orros ion
SA : A t, iwigd III,': Alloys

Al tI I I cOu -C uling Metals
Frilm-C <ow i~n"

"Mot'-C a LI CORROSION-DATA
Rattiatian-CoolinF
Regcrneratwiv-Cool CORROSION-EFFECTSS~Spr ay- C atileti

Swea t-C 1ol CORROSI ON-FATIGUE
Transpira Lion-coa ti : Putiguc

iWa.] ). -C uo t1 1
CORROSION- INHIIBIT

COOLING-DATA 2F : C rr os i on- Inhu IbIt i oi
C orros ion- Inh :i bitors

"CO01,IN(O-TESTS
RV: T' sts C ale :i, In- I hit11 i{, ýon

S: Corrosion-Ini tib tI
COP3PER -AL,1 Y

SA : B13tv:; CCr r vs ian- rIhib .tvrs
tttrn'.c S: CoarasIiln- Inhib it

S1f1" : A I l

C ORROSION-BRODUCTS
'COPPER-CI"tILORIRDE

.CII or' i ttnie CORROSION-PROP
RI": Crr'rs ion-Properties

CORIII TE
SA : Mate ratel-Cr tI L3 Corros i on-l'ropert ies
RF: ARI-Cacti ,: 5: Cartvos iLi-Pr op
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CORROSION-PROTECT COUNTERMEASURES U
RF: Coatings SA: Interceptors

Corrosion-Protection RF: Active-Defense
Protection Missile-Defense

Corrosion-Protection CRA CK- PROPAGATION
5: Corrosion-Protect RF: Fatigue

CORROSION-RATES CRASH-FIRES
RF: Accidents

CORROSION-RESIST Aircraft-Crash-Fires
RF: Corrosion-Resistance Fire-Hazards

Resistance Fires

Corrosion-Resistance CREEP
S: Corrosion-Resist SA: Al-Creep

Compressive-Creep
CORROSION-STUDIES Fatigue-Creep

RF: Studies Intermittent-Creep
Short-Time-Creep

CORROSION-TESTING
RF : Tests CREEP-BUCKLING I

RF: Buckling
COST-ANALYSIS Compressive-Creep

RF: Analysis
Management C REEP-BEHAVIOR

COST-COMPARISON CREEP-DATA 4

COST-EFFECTIVENESS C,'EEP-PRCPERTIES

COST-ESTIMATE CREEP-RUPTURE
tHF : Vracture

COST-FACTORS 4
CR1PTICL-PRESSUIRE

COSTING-METHODS 1r : Pre.; sure

COSTS rRI ICAL- TEPW .
SA BoL a: tei-C I: F: Critical-i-mpn"Rs ir-

REugrin,- ,sts Temperatur':

Ps 1 outa-Cast r' iti Lca].-Te-mp ratitr( s
h+ 83 :,Iu nCust-,'' Crit i, .a -T M1',ra
Fr-qpuls i orn-C-.!, tUs
Su t.irn-C os ts C RODS-WIND-DEFECT
Spaecraft-Costs HF: CrOs - Li,[-Del 1cotion

__C•ys8ten-Cas te Winu

Toolin,&-Cost;
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Cross-Wind-.Deflection Cry oge nic -Pr ope llant s
S: Cross-Wind-Deflect S: Cryogenic-Prope x-

CRUCIFORM-GRAINS CRYOGENIC-PUMPS

HRF. grasns RF: Pumps S

Star -grains
CRYOGENIC-RESEARCH

CRYOCOOLER-TECH RF: Research

SA: Coolants
Refrigerants CRYOGENIC-SEALS

A RF: Cryoocler-Technology RF: Sea ls

Cryoc oolcr-Te chnology CRYoGENXC-TANKS

S: Cryocooler-Tech RF: Cryogenic-Containers
Tanks

CRYOGENIC- BLADDERS

HF: Bladders CRYOGENIC- TEhN
SA : Low-Temperatures

Ciy gnic ' . ... H RF: Low-Temperature
C:Sy: Boost-Tanks Temperature

Cryogenie-C ontainers Cryogenic-Temperatures

S: Cryogenic-Tanks S: Cryogenic-Temp

CRYOGENI C-DATA CRYOGE' iCS.
SA: Low-Temperature

CRYOGENIC- ENV IRON
"HE: Cryogenic-Envio,,- its CRYSTALLINE-EXPLOS

Environments RF: Cry staline-Explosives
"Explosives

Cryogenic -Env onme nt
S: Cr-yugnne-Envir oP. Crystalli ne-Expilosives

S: Crystaline-Exrlor A

Cryvo{.genic-F]uids
S: Cryogen ic-Li quitd CRYSTAL-STRUCTURE

IF : Struct ures
Cryogeni .eHvcl rn A'

S: q 1 i- Ien C IYSTALIIZATION

CHYOO'NIC-LIQUEIDS CRYSTALS
RF: Cryonur i c-F) ni 4s

qc.i d- [[a; s. s (IC 1K00-MOT 4I
"HF : Motors

CRYOGENIC-MA. E.IA,
--L : Ms t .... 'al CURING

A : P.r)epe ant -Cur ing

C RYOGENI C- PROPEl,
11: Cr,p•gorii c.-P'r ope lants C(URT NJ-C'YCLE

SLiqu id - Pro(43iC. A ants

h
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CURVES DAtPING
SA; Pprfo,,rimanie-Curves SA: Moments-of-Inertia

CUTT ING-FLUIDS DATA-A CCUMULATOR "
RF: Fluids RF: Accumulator

Lubricants
DATA-ACQUISITION

CYANAMIDE
DATA-COLLECTION

CYANIDE
DA TA-HANDLING

CYANO-COMPOUNDS
RF: Compounds DATA-PROCESSING

SA : Documentaion
CYANURIC -CHLORIDE

RE: Chlorides DATA-REDUCTION
RF: Reduction

CYCLIC-LOADS
RF: Loads DATA-SHEETS

RF: Sheets

CYCLIC-TEMPERATURE
RF: Temperature DECtiBORANE

SFR; Borace
CYL INDER-CHARGES

PR: Cone-Charges DECANE
RF: Chemical-Synthesis

CYLINDER- STRUC TURE
SF: Utructures DECODING

CYLINDERS DECOMPOSITION

RA Hollow-Cy] icnlers A: Ammonia-Decompcsit
Sandwich-Cyli nder Autode(ompos ition 3,

Thrus t-C ylinders C ontamina t ion
FNA-Dec ompositi on •<:

"CYLINDRICAL-SHELL Therma I-Dec omp
RF: Sheils RF: Chmmi.cal-Hazards

CYLINDRICAL-TANKS DECOMPO]SITION- BURN
RF: Tanks RF: Burning

k •Decomposition-Burning All,

1 De ompos itilur-fBur n'nfg
"S: Decoraposition.-Burn ;

DACRON
RF: Fibers DECOMPOSITi ON-C HAM

mF; Deocoiposition-Chamber
El MA .F-OPA'(tTTIROL

RF: AccidenT.s Pecompo, ttion-Chamber
Contro] Systems S: Decompositior-Cham i
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A LECOMPOSITION-VECH DEFORMATION

RF: Decompotio .ioo-Mechanismc SA: Metal-Deformation
RF: Bucki 7Z

Decomposi tion-Mechanisms

S: DecoMpositio.n-Merh DEGASSING
&A : Vacuum-Degassing

IBDECOYPOSITION-PRES PF: gas-Film

RF: Devomoosition-Pressure
DEGRADATION

Dec omoos i tion-Pre s sure SA: Deterioration

S: -CComnOS it ic.nl-Pres Thermal-Degradat
RF : Aging

DECOIPTSI TI0 N- I P Detcri orati on
RI. : e m o csrotst icn-Pr oduc ts4

DEHYDRATION

0: Lecom-.:s , -I-PYBr DEKAZENE

"DECONTAMIA TIQY DEIJA-WINGS

SA : C ntaminiat" n 1flE : Wings

PrT.,c 'ant-S;i 5 1,
RB: ChricaI -Ha:ads 1) EMONSTRATIONr-TEST

C-Intam I.oa t i-j RF: Tests
Ha zar I-C. ntr I

Sa e ty-Pr eaout i _ns DENSITY
SA' Bul k-Dens i ty

"DEC1fYS F] ux-Density

RB: Missl .- Def rrnse High-Dens ity
Loadin4-De:s ity

DEFENSE Power-Dens ity

SA: Act se- looen, Prope] J ant-Density
SEar ] ,- W8n ]i -S., Raliation-LDensity
BAA IS

US IC- IF -4 'DENSITY-RANGE

DEFENSE- NE[TAL S ,.P-' T...
S1: NV- La] SA: ElIcr, tr]r(osit i nn

Ener ,gy-.,. )os i tic 1

llE A (IRA 'MT luN-WA VE Va ru urn-J', jpos it iolt

I.E POSITS
El ,IA IRA ' (-,N RI : I" .o i t gn,,

SP . t, lii 'I 2 ) 1i,
RBIi T : t>t "',n t 1 -ii .*I2RESSANTU

DEFLECTION DESCALING

SA Exhaei., t;- tt' f l , no. RF: Clen hi o.,-

Jt -I-De Il.e" L on IIESENSI TIZATi N
R ': Suo111r tiv i tl
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DESIGN DESIGNATIONS 3

SA: Aderodyramic-Design
CcnccorDeig DETECTIO

Engine-Design SA: Cavitation-Detect

Grain-Design Firs-Detection

igniter-Desiso Flaw-Detection
Inj eter-DsignInfrared-Detectiona

Nvechaanica i-Des igo Leak-Detection
Mlnuteman-Dos ign Vauoor-D~etcct ion

Mot or -De s 1gn
No,- ý ezi-De si gn DETECTION-SYSTEM
optimum-Design

Parametric-Design DETECTOR c

Reactor-Design SA: Borane-Detector

Saturn-Design Emission-Detectors
Seal-Design Flame-Detector

Statistical-Design Flaw-Detector
Structural-Design
System-Design DETERIORATION
Tank-Desig"n SA : Degras ation
Vehicle-Design EF: Degradation

DESIGN-CALCULATION DETONATING-CORD
HF: Igniters

DESIGN-CONCEPT

DESIGN-CONSIO RF: gases
RE: Consideýrations

Design-Considerations DETONATION N

Human-Factors SA: Al-Detonation
Explosion

Desi~n-Considerations Shock-Attenuation

5: Design-Consid Vapor-Detonation

DESIGN-CRITERIA. 
F xlso

DETONATION-BEHAV

DESIGN-DATA RE: Detonation-Behavior

DESIGN-GUIDE Detonation-Beha vior
S: Detonation-Behav

DESIGN-PARAN¶TERS3
DETONATION-C HA RACT

DESIGN-PROGRAM RE: Detonation-Characteristics

DESIGN-SELECTION Detonation-Characteri~tics
11F: Plai~ning S: Detonation-Charact

DESIGN-STUDIES DETONATION-CONTROL
RE: Studies HF: Control-Systems

DESIGN-TECHNUIQUES
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DETONATION- HAZARD DEUTERI UM-FUEL
RF: Ex-! lo.sion-Hazards RF: Nuclear-Fuels

DETONATIOCl- PARA D DEUTEROME TEHANE S
SRF : DLeonation-Parameters

DIACETONE-A DOOHOL •

Detonation-Parameters RF: Alcohol I]
- 3S: Detonation-Param

DiACET IL
DETONATION-PREVENT HF: Ketones

RF: Oetonation-Prec ention
DIACETYLENE E

Detona tion-Prevention RF. Acetylene

S: Detonation-Prevent
Dial Ikylebloroborane

DETONATION-REACT S: Aikylchloroborane
HF: Detonation-Reaction

Reaction ..T.MT.E
R£: A mines

Dietonation-Reaction
S.: Detonation-React DIAMINOBSITENE

DETONATION- SENSIT DIAPHANOUS-II- SYS

RF: Detonation-Sensitivity RF: Diaphanous-II-System
Sensitivity Fortes n-Pr narams

e et urat ion- Sens i tivl ty Diaphanous-I I-Sybtem
S: Det.onation-Sensit S: IDiaphanous-lI-Sys

DETONATION- SPEED DIAPHRAGMS
RF: Speed SA : Metal-Diaphragms

Tantalum-Diaphragrm
1)FT(nNA TTON- St -TOE S T1' DT E I-Ta nks

RF: Studies
DIATOMIC-GA SE3

DETONATION-TESTS RF: gases
RF: Tests

DIAZIRINE
DETONATION-WAVES

RF: Waves DIAZO-C)UPLING

Detonators DIA ZODINI TROPHENOLSS5: Teniters

DIBONDANE
DEUTE RIUM SA : Borane

RF: Hydrogen-Is otope RF: Borcothane 4
DEUTERIUM-JOMPOUIN 1' 4

SRE: gaseonus-Razara
ji-
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DIBORANE -OXIDA TI ON Dielectr ic-Constants .

S : Din] ectric-Const
LDIBORANE-PREP IF

RF: Dib'Drane LPreparation LIELECTRIC-HEATING
RF: Heating

Diborane-Prcrara ti"nr

S: Dibcrane-Prep DIESEL-FUELS
RF: Fuel-Oil

DIJEORANE-PURIFICAT Fuels -

RF: Diborane-Purification
DIETHANOLAMINE

-Diborane-Purification RF: Amines
S: Diborane-Purificat

DIETHYLAMINE
LIBORANE-PVT-PROP RF: Amines

EF: Diborane-Pressure-Volunie-
Temperature-Properties DIFFERENTIAL-ANAL

RF: Analysis-Technique
Diborane-Pres sure-Volune-Temperature- Differential-Analysis

Proper tie s
S: Diborane-PVT-Prop Differential-Analysis

S: Differential-Anal
DIBQRANE-PYROLYSIS

DIFFRACTION
DIBORANE-REACTIONS SA: X-Ray-Diffraction

RF: Chemical-Reaction .
DIFFUSER-STUDIES

DIDORANE-RECOVEiRY RE: Studies
RF: Recovery

DIFFUSERS
DIBORANE-SOLUDIL SA: Dump-Diffuser

RF: tiborane-Solubility Exhaust-Diffusers
Solubility

DIFFUSION
Diborane-Solubility SA: gaseous-Diffusion

S: Diborane-Solubil Thermal-Diffusion

DIBORANE FYNTHEESIS DIFFUSION-BONDING
RF: Chemical-Synthesis RF: Bonding

Dl BUTYL-PHTH'AIATES DIFFUSI ON-CONTROL
RB: Phithalates HF: Control-Systems4

DIBUTYLAM•i•E DIFFUSION-EFFECT
RE: Amnines

DIFFUSION-FLAMES

DIBUTYLDORATE HF: Flames

DIELECTRIC-CONST DIFFUSIVE-BURNING
RF: Constants RB: Butrning

Dielectric-Constants
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DIFLUORAMINE Dime t hyl-Ket one

HF: Fluoro-Nitro-Comp. S: Acetone

D IFLUORAMICNE-CHEM DI MSTHYL- SULFATE.
BF: Chemistry

Dif luoramine-Chemistry DIŽCTHYLAMINE
PF: Amines

Dif lu orami ne -Chemistr-y

S: Difluoramine-Chem Dime thylene-Methane
5: Pr onaliene

DIFLUORAMINO-COMP
RF: Compounds DINITRO-ETHANE

Difluoraminc-C ompounds
-- DIOXIDES

"Difluoramino-Compounds SA: Butadiene-Dioxide
S: Difluoramino-Cnmp Carbon-Dioxide

Hydrogen-Dioxide
DIGITAL-C ON5UTE PS Nitrogen-Dioxide

RF: Comnuters
DIPHENYLAMINE

DIGITAL-SYSTEMS RF: Amines
RF: Flight-Control

DISCHARGE
DIGITAL-TRANSDUCER SA: Electric-Discharge

RF: Transducers gas-Discharue

DIHALIDES DI SCHARGE-COEF
RF: Halides RF: Coefficients

Discharge-Coefficients
Dihydropentaborane

S. Pentaborane Discharge-Coefficients
S: lDischarce-Coef

DII CC YANATE
DISTILLATES

DIEI,U-NTS SA: Kerosene

DIMERS DISTILATION
RF: Compounds SA : Evapo'ra tion

Frac ti•nal -Dist i]_ illI
SDime thyl-Carbinol

S: I 3opropy I-Alcohol .D)OC KING
Pt: Orbita--Mechanics r

DI12T7YL-ESTE I Ren.dezvous k
RF: Esters Onc e-D, r k i n';

Sp'aee-Maneuver j ng

Dimethyl-Ether
S: Methyl-Ether DOCUMENT-RETRIEVAL

SA: Indexes

DIMETHYL-HYDRAZINE RF: Documentation
SA : UDD'l Information-Detrieval
RF: Hydraziee.

-i I
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DOCUMENTATION DROPLETS
SA: Document-Retrieval SA: Fuel-Droplets

Literature RF: Atomization
RF : Data-Processing Liquid-Droplet

Indexes
- F

DRUMS
DOMI1O-COMPOUNDS SA : Fue,-Dr•us•u

RE: Comp•unds Storage-Drums

RF: Tanks

DOPPLER-NAVIGATION
RF: Navigation DUAL-GR-AIN-SYSTEMSt RE: grains

DOUBLE-BASE-PROPEL
RP: Double-Base-Propellants DUAL-THRUST-MOTOR

Propellants RF: Motors
Thrust

Double-Base-Propellants
S: Double-Base-Propel DUCTILE-ALLOYS

RF: Alloys

DOUBLE-BURNING
RF: Burning DUCTILITY

SA: Annealing

DRAG
SA: Low-Drag DUMP-DIFFUSER

Supersonic-Drag RF: Diffusers
RF: Aerodynamics

Projectiles
Streamlined-Bodies DYNAMIC-FLOW

RF: Flow

DRAG-FUNCTIONS
RF: Functions DYNAMIC-LOADS

RF: Loads

DRAG-REDUCTION
RF: Reduction DYNAMIC-RESPONSE

RF: Structures

DROP-TANK
RF: Tanks DYNAMIC-STABILITY

Kr: Stability
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.F: Defense SA: Viscoelasticity
Early-Warning-Systemr, Youngs -Modulus

I Early-Warning Systems EIASTOMERIC-BIIND
"S: Early-Warning-Sys RF: Binders

Elastomers
EARTH-ORBITS

1F: Orbits ELASTCMERIC-COMP

SA: Rubber- Compounds
* EARTH-SATEITES BF: Compounds

RF: Satellites Elastomeric-Compounds

EDGE-LOADING Elastomeric-Compounds

RF: Loading S: Elastomeric-Comp

SEIMITE ELASTOMERS
RF: Primers SA: Elastomeric-Binder

Polyurethane-Elast
FJECTION-SEAT Rubber

RF: Safety-Devices RF: Materials

EJECTORS ELECTRIC-DISCHARGE
SA: Nozzle-Ejectors RF: Discharge

Rocket-Ejector
ELECTRIC-HAZARDS

EIASTIC-CONSTANTS RF: Electromagnetic-Hazard
BF: Constants Hazards

EIASTIC-FILAMENTS ELECTRI C-PRIMERS
HF: Fibers RF: Primers

EIASTIC-MODULI ELECTRIC-PROPULS
SA: Youngs-Modulus REF: Electric-Propulsion

SPropulsion
EIASTIC-SEATSSRF: Seals Electric-Propulsion

S: Electric-l-opuls
EIASTIC-SHEBLJ

HF: Shells ELEICTRIC-SPAPIK
RF: Sparks

EIASTIC-STABILITY
HF: Stability ELECTRICAL-CONTACT

SA: Contact-Resistance

EIAJTI-JRCEUJESEILý,XLRIGAL-CONTINHF: Structures kfIA-OTN
RF: Electrical-Continuity

ELASTIC-SYSTEMG Electrical-Continuity
RF: Shock-Isolation S: Electrical-Contin
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ELECTRICAL-MMAS ELECTRON-BEAM
RF: Elecettrical-Measurements 4

Electrical-Measurements HF: Energy-Sources
S: Electrical-Measure

ELECTRICAL-PHENOM _F: Welding
SA: Piezoelectricity
RF: Electrical-ltenomers ESIECTON-MI•COSCOP

SA: Fra•cogrnphy
Electrical-Phenomena RF: lilectron-Microscope

S: Electrical-Phenom
Ele ctron-.tl cros cope

ELECTRICAL-PROPERT S: Electron-Mi cros cop

RF: Electrical-Properties
ELECTROSTATIC

Electrical-Properties
S: Electrical-Propert ELEVATED-TEMP

RF: Elevated-Temperature

ELECTRICAL-RESIST Temperature
RF: Electrical-Resistance

Res istance Elevated-Temperature
S: Elevated-Temp

Electrical-Resistance
S: Electrical-Resist ELLIPSOIDAL-SHEIS

RF: Shells

E.LECTRICAIr-SYSTEC
SA: Redundant-Circuits EDISSION

Resistance-Networks
4MISSION-DETECTORS

ELECTROCCATINGS RF: De'ector
RF: Coatings

.. ISSION-SPECTRA
ELECTRODEPOSITION 'F17 Spectra

RF: Coatings
Deposition B4I!SIVITY

SA: Reflectivity

ELECTRODES RF: Radiation
RF: Components

PE4ITTANCE
EIECTROEXPLOSIVES SA: Spectral-Emittance

RF: Explosives
EMUILIONS

ELECTROLYSIS RF: Suspensions

ELECTROLYTIC-CELL ENAMELS
IF: Cells HF: Paints

Power-Sources
ENCAPSULATION

Electromagnetic-Hazard SA: Coatings
S: Electric-Hazards Oxidizer-Encapsul

199



-O~e A- -v - 5__________

END-BURNING-MGTOR HF: Motors
RF: Motors Power-Sources

E-TNI•EN COMPONE"N7S
ENERGFTIC-OXIDIZER RF: Components

ENGINE-COSTS
E:ZERGY RF: Costs

SA: Activation-Energ"y
Bond-Energy ENGINE-CYCLESU ~I n -teiRon- Enerc.: s

Radiant-Energy ENGIke-DESI3N
B ea ý.tio0 n- er•: RF: Design

[.! ~Sonicr-E-er .",, ENGINýE-DYNAMICS

t: - -_ i f i_ - El I ENGIT!- PRANETERS

Ult.s on -Energ9  ENGINE-PERFOPRMANCE

RF: Performance

-i t: 1vl -Cells ENGINE-STUDIES
: nves ion RF: Studies

:21...- ::r--ENGI.E-SUBASSEMBLY
I:T---- snz-7" RF: Subassemblies

- os i- iof ENGI-E-SUBSYSTEU,

A ENERGY-RELEASE F:Subsystem

EDIKGY-SOIJRCES ENGINE-SYSTEMIS• SA: Electron-Donors

RF: Power-Sources ENGINE-TESTING
SSource RF: Tests

ENERGY-TRANSFER ENGINE_-,.-LI(THTS

ERF: 
Weight

SA: Ace-Engine F-: G asiEERINs
Aerospike-Engine E7-TROLPY
Afterburner RF: Heat-ContentAir-Breathing

Aircraft-Engines ET.,RAINED -GAS E

Hybrid-Engine RF: Gases
Jet -Engine _VNIROPY
Mar•ifold RF: Thermodynamics

Motors
Nuclear-Engines E I- IOi -R C I T
tlasma-Engine SA: Artificial-Environ
Ramj et-Engine Cryogenic-Environ
Research-Engines FWow-Environment
Rocket-Engine Flox-Environment
Spacecraft-Engines Figh-G-Environment
Static-Test-Firing 1-lyper-Environment
Thermojet-Engine Low-G-Environment

Turborocket-Engine Missile-EnN iron
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Reactive-Environ ESTERS
Space-Environment SA: Dimethyl-Ester
Thermal-Environ Nitrate-Esters
Vacuum- Environment Ph thalate-Ester

ENVIRONMWT-EFFECT
Ethane-Nitrile

ENVIRONMENTAL-CHAM S: Acetonitrile
RF: Chambers Ethanoic-Anhydride

Simulators S: Acetic-AnhydrideS~Simulators
S~Ethanol

Environmental-Chamber S: Ethyl-Alcohol
S: Environmenta-l-Cham

• ETHANfOL•IAItE

ENVIRONMENTAL-TEST RF: Amines
RF: Tests

Ethanoyl- Chloride
k ENZYME-STUDIES S: Acetyl-Chloride

RF: Studies
EHTER

EPOXIDE-RESIN SA: Bromoethyl-Ethers
RF: Resins Ethl-Ether

Methyl-Ether
Epoxide -Resin-Binders

S: Resin-Binders ETHER-ALCOHOL
RF: Alcohol

EQUILIBRIUM-CONST
RF: Conct"nt" ETHYL-ACETATE

Equilibrit~m-Constant s
ETHYL-ALCOHOL

Equilibrium-Constants RF: Alcohol
S: Equili brium-Const Ethanol

Methyl-Carbinol
EROSION

SA: Abration ETHYL-ANALYSIS
Be-Erosion RF: Chemical-Analysis
Ceramic-Erosion
Nozzle -Erosion Ethyl-Carbinol
Organic-Coatings 5: Propyl-Alcchol
Powder-Gas-Erosion
Rain-Erosion ETHYL-CELLULOSE
Thermal-Erosion RF: Cellulos.
Throat-Erosion Cellulose-Acetate

HF: Abrasion Tnhibitor-Material

EROSIVE-BURNING ETYL-CENTRALIJTE
RF: Burning RF: Centra-I.te

ERROR-SOURCES NVYL- CHLORIDE
PY: Source RI: Chlorides
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ETHY1fft-DECABORANE EXHAUST-DUCTING

ETHYL- DIBORANE EXHAUST-FLAAE
HF: Flames

qETlL-ETHER
RF: Ether EXHAUST-GAS

RF: Gases

ETHYL-NITRATE
4 RF: Nitrate :IkAUS-GAS-EFFECT

SETKqAMINE EXHAUST- GAS -STREAM

RF: Amines

ETHYLENE RF: Jets
SA: Polyethyle-e

EXHAUST-NOZZLE

!DfLENE -DIAMI}iE BF: Nozzles

-ETfLENE-GLYCOL EXHAUST-PILM
HRF: Glycols RF: Plumes

SETHYLEq•NE-OXIDE EXHAUST-PRODUCTS

ETHYLENE-REACTIONS EXHIAUST-SPECIES -
"RF: Pas-Reactions E

* •Ethyne
S: Acetlyene =XHAUST-VELOCITY

RF: Velocity

Et•TECTIC-MELT
RF: Melting-Point EXI..-CONES

RF: Cones

EVAPORATION
SA: Fuel-Evaporation EXIT NOZZLES
RF: Distillation RF: Nozzles

EVASIVE-SATELLITE EXPANSION
EF: Active-Defense SA: Adiabatie-FxTans

Satellites Internal-Expansion
Jet-Expansion

EXH{AUST The rmal-Expansioi-
SA: Rocket-Exhaust

Eploding-Bridgewire

EXHAUST-CLOUDS S: Mete 1-Wire-Combust
R1ý1: Clouds

Exploding -Wire

EXHAUST-DEFLECTION S: Netal-Wire-Combust
RF: Deflection

EXPLOSION

E:CiAUST-DIFFUSERS SA: Detonation

RF: Diffusers Heat-of-Explosion
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Helium-Explosion EXosIVE-wOfDAT
Manifold-Explosion RF: Explosive-Oxidation
Nuclear-Explosion Oxidation
Thermal-Explosions

RF: Accidental-Explosions Explosive-Oxidation
Accidents S: Explosive-Oxidat
Detonation

EXPLOSION-HAZARDE RF: Explo•lve-Phenomena
SA: BLtst-Hazard

Detonation-Hazard Explosive-Phenomenat RF: Chemical-Hazards S: Explosive-Phenom
Fuel-Hazards

Kczards f"LOSII!E-REACTION
Launching-Hazards RF: Reaction
Propellant -Hazards
WS-Hazards EXPLOSIVE-SENSIT

RF: Explosive-Sensitivity
EXPLOSION-IMvI TS Sensitivity

EXPLOSION-RESEARCH Explosive-Sensitivity
RF: Research 3: Explosive-Sensit

EXPLOSIVE-ACTJATOR EXPLOSIVE- TESTS
RF: Actuators RF: Tests

XPLOSIVx-CHARACTr EXLOCIVES
RF: Explosive-Characteristics 8A: Black-Powdcr

Crystalline-Explos
Explosive-Characteristics Electroexplosiwes

S: Explos Ive-Charact Explosive-Compound- High-Explosives
EXPLOSIVE-C(MPOUND Liquid-Explosives

RF: Conpounds Plastisol-Explos
Explosives Pliable-Explosive

¶Trinitrotoluene
EXPLOSIVE-FORMING Underwater-Explos

SA: Shock-Hardening
HF: Forming EXPULSION

Metalworking SA: Fuel-Expulsion
Miss-Expulsion

EXPLOSIVE-INSTABIL Pr..,opellant-Expuls
RF: Explosive-Instability

Instability EXPULSION-BIADDERS
RF: Bladders

Explosive-I nstab! lity
S: Explosib ±...Instabil EXUMIBION-SYSTEM4

F"PLOSIVE-LOADED EXPULSION-TANK
RF: Loading RF: Tanks
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EXPULSION-TECH FATIGUE
HF: Expulsion-Techniques SA: Al-Alloy-Fatigue

Positive -Exptu"Sion -Te chfliques Corrosion-Fatigue
Crack-Propagation

Expulsion-Techniques Fracture

S: Expulsion-Tech Notch-Sensitivity

aTEENI,-B~jLI TICPan-el-FatigueI

HF: Ballistics FATI(GJE-BEftAVIOR

EXTERNAL-FLOM FATIGUE-CREEP

HF: Flow HF: CreepI

ECT'ERNAL-FORCES FATIGUE-EVALUATION

RE: Forces RF: Quality-Control

EXEEIIAL-PRESSITRE FATIGUE-IMECHANISMS

HF : Pressure .1IUE M O L M
EXTRUSION-COATING

RF: Coatirgs FATIGUE-PRUPERTIES
HF: Metal-Prnperlies

FATIGTJF-STRENGTH
HF: Strength

FAAIX
RF: D&'Pense FATIGUE-TESTS

Forward-Area-.Air-Defefl5O- HF: Tests

SystemFEASIBIMITY-TESTiFABRICATION RF: Tests
SA: Forging

Forming FEED-.MATERIALS
Machining HF: Materials

FAILURE pEXD-?JMPS

SA: Fracture RF: Pressure-Fed
M~otor-Failu~re Pumps
Reliability

FEED-SYSTEMS

FAILURE-AŽIALYSIS SA: Gravity-Fed-Rocket

HF: Analysis propellant-Feed
Reliability

FEED- TANKS

FAILURE-MODES HF: Tanks

FARADAY-METHOD F EED BACK
HF: Amplifiers

FAFT-REACTORS Control-Systems
HF. Reactors
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FERRIC-CHLORIDE FILM- COOLED- N0ZZ7

RF: Chlorides BF; Film-Cooling
Nozzles

FERRIC-IONS
RF: Ions FILM-COOLING

SA: Film-Cooled-Nozzle
a FERRIC-0XIDE RF: Cooling

FERROCENE FILTER

SA: Vinyl-Ferrocene SA: Glass-Filters

FERROUS-ALLOYS FILTRATION
RF: Alloys SA: FNA-Filtration

RF: Centrifuging
FERROUS-SULFATE

FIBER- CO)SITES 
FIN-ASSEMBLIES

RF: Composites FIN-ATTACHMENTS

FIBERGIASS FIMNESS-RATIO
RF: Glass

Glass-Fibers Finishes
S : Coatings

F•BERGLASS-CASES Organic-Coatings

FIBERS FINS
SA: Carbon-Fibers SA: Longitudinal-Fins

Dacron Rectangular-Fins
Elastic-Filaments
Glass-Fibers FIRE-DETECTION
Hi gh--Modulus-Fiber RF: Detection
NylonI Refractory-Fibers Fire-Extinguishment
Reinforced-Fibers S: Firefighting

FIBROUS-INSULATION FIRE-HAZARDS
RF,- Insulation SA: Crash-Fires

RF': Al-Hazards
FIIAMENT-WINDING Chemical-Hazards

•J ~FILAMENT-WOUNDq Fri ction-Spark-I ni tion -Hazards

Fuel-Hazards,•FILV4METS Hazards

SA: Low- Cost-Filaments Launching-Hazards

Whiskers Propellant-Hazards

FILM FIBE-P1OElCTION
SA: Conductive-Film RF: Protection

Gas-Film Safety-Precautions
Saran-Film

S~2C•



FIREFIGHTING FLAME-FROPAGATION
RF: Fire-Extinguishment RF: Acetylene

FIRIES FLAME-SPECTRA
SA: Crash-Fires RF: Spectra

Fire-Hazard
Hydrogen-Fires FIAME-SPECITROSCOPY

-RF: Accidents RF: Spectroscopy

PISSION FLA14-SPEED
SA: Gaseous-Fission RF: Acetylene

Speed
FISSION-HEATING

1RF: Heating SAME-STABILITY

RF: StabilityS~FISSION-POWER
RF: Nuclear-Propulsion FIAME-STUDIES

Power RF: Studies

FISSION-PRODUCTS FIAME-TEMPERATURE

FISSION-lEACT0R 
RF: Temperature

EF: Reactors FL!\E-TUBE
EF: T•abe

FITTI•NCS

SA! Mechanical-Fitting FLAES
Welded-Fittings SA: Diffusi on-Flames

EF: Components Exhaust-Flame
Flash-Back

FLA,.M-ATTE¶1\TJATION Hydrogen-Flames
Lami nar-Flames

FLAME-CFIEMISTRY Metahne-Air-Flames
lRF: Chemistry Propane-Air-Flames

Combustion-Chem TLurbulent-Flame

FIAME-DEFLECTOR FLA144ABILITY
RF: Deflection

FLAMMABILITY-LIMIT
FLAME- DETECTODR

RF: Detector FLARES
iRF: Pyrotechnics

FLAME-FRONT
FLASH-BACK

FLAME-INHIBITION RF: Flames

FIAME -PHENC•IMNA FLASH-WELDING
RF: Welding

FLAME-PLASMA
RF: Plasmas
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FIAT-PIATES Flight-Safety-Program
SA: Porous-Flat-Plate S: Flight-Safety-Prog
BF: Plates

FLIGHT-SIMUIATION
FLAW-DEhCTION RF: Simulation

RF: Detection
Inepection FLIGHT-MSTS

RF: Tests
FIAW-DFITOR

RF: Detector FLOW
SA: Adiabatic-Flow

FLIGHT Axtal-Flow
SA: Free-Flight Channeled-Flow

lfigh-Speed-Flight Coaxial-Flow
Hypersoric-Fl! ght Cold-Flow
Long-Range-Flight Compressible-Flow
Missile-Flight Dynamic-Flow
Orbital-Flight External-Flow
Supersonic-Flight Fluid-Flow
Tow-Flight Gas -Flow

Hypersonic-Flow
SFLIGHT-ANALYSIS Jet-Driven-Flows

WP: Analysis Laminar-Flow
Oscillatory-Flow

FLIGHT- CONTROL Plastic-Flo,;
SA: Altitude-Control Potential-Flowf Autopilot Primary-Flow

Digital-Systems Propellant-Flow

Hot-Gas-Systems Radial-Flow
RF: Control-Systems Reverse-Flow

Flight-Control Secondary-Flow
Guidance Shear-Flow
Navigation Starting-Flow

Subsonic-Flow
Flight-Control-Systems Supersonic-Flow

5: Flight-Control Transonic-Flow
Turbulent-Flow

FLIGHT-INSTNUMENTS Two-Thase-Flow
SA: Accelerometer Vortex-Flows

Gyroscopes
""F: inertial.Navigation FLOW-ANAIYSIS

Instruments RF: Analysis
.I Navigation --• FPLOW- CONTROL

FLIGHT-MECHANICS BF: Control-Systems
RF: Mechanics

FLOW-ENVIRONMENNIE
FLIGHT-OPERATIONS RF: Environment

FLIGHT-SAFETY-PROG FLOW-FIELD
HF: Flight-Safety-Program

Safety-Programs FLOW-PA•!ERMS
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PUYd-RATE FLUID-NAVIGATION
HF: Acnelerometers

F - cM-SEPARATION Nay .gation
Navigation-Fluid

FLOW-STABILITY
RF: Stability FLUID-OSCILLATIONS

RF: Oscillations
FLOW-STUDIW. Sloshing

RF: Studies
FIPJID- POWE-2- CON

FI(M-SYS IM RF: Control-Systems
Fluid-Power-Control

FIOW-THEOIY
RF: Theoretical-Flow Fluid-Power-Control

S: Fluid-Power-Con
FLOW-VELOCITIES

SA: Viscosity FIUID-SYSTENC
RF: Velocity

Fluid-Slosh
FLOW-VISUAiIZATION S: Sloshing

FL(IWMETERS FLUTDIC-GENERATOR
RF: Instruments RF: Fluid-Amplifiers

Generators
FLOX

RF: Fluorine-Liquid-Oxygen FLUIDS
Oxidizers SA: Cryogenic-Liquids

Cutt ing-Fluids

FLOX-ENViRONMENT Hydraulic-Fluids
HF: Environment Liquids

LH Starting-Fluid
:FLOX-MIXTURES RF: Liquids

FLUID-A2IPIFIERS FLUOBORATE
RF: Amplifiers SA: Sodium-Fluoborate

Fluidic-Generator
FLUTORA1INE

FLUID-BED-PROCESS RF: Amines

FLUORIDE
FLUID-FLOW SA: Ca-Fluornde

SA: Reynolds -Number Hydregen-Fluoride
RF: Flow Li-Fluoride

Mercuric-Fluoride

FLUID-INJECTION Nitrogen-Fluoride

HF: Injection Pentafluoride
Potas sium-Fluoride
Rare-Gas-Fluorides

FLUID-MECHANICS Tetrafluoride
RF: Mechanics Trifluoride
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FLUORINATION-TECH FNA-COTAMENANTS
RF: Fluorination-Techniques RF: ContaminantsFuming- Ni tri c-Acid

Fluorination-Techniques
3: Fluorination-Tech FNA-CORROSION

FLUORINE RF: Corrosion

SA: Boiling-Fluorine Fuming-Nitric-Acia

Gaseous-Flucrine FNA-DECOMPOSITION
Liqid-luoineRP:Decmpos-itrionci

FLUORIAE- CH]EIS'-Iy Fmn-i3i-Ai

RF: Chemistry FNA-FILTRATION

RF: Filtration
FLUORINE-COMPOUNDS Fumi ng-1tric-Acid

RF: Compounds
S~FNA-VAPOR-PRESSURE

FLUORINE-HAZARD RF: Fuming-Nitric-Acid
HF: Gaseous-H--_ 'As Vapor-Pressure

Oýxidier-Hazards

FNA-PROPERTIES
FLUORINE-OXIDIZERS RF: Fuming-Nitric-Acid

RF: Liquid-Oxidizers
FNA-STORAGE

Fluorine-Liquid-Oxygen SA: Al-Corrosion
5: Flox Al-RFNA- Corrosion

A1-Tanks
FLUORO-NITRO-CCMP RF: Storage

SA: Acetamide
Butane FOAMS
Butyric-Acid SA: Sealed-Foam
Difluoramine
Pent ane FOLDING-FIN-ROCKET

RF: Compounds RF: Rocket
Fluoro-Ni tro-Compounds

FORCE- CONSTANITS
Fluoro-Nitre-Compounds RF: Constants

S: Fluoro-Nitro-Comp

FORCE- GCAGE
FLUOROCARBONS RF: Gages

EF: Carbon
FORCE-MEASURnMENTFLUX RF: Measurement

-BA: Heat-Flux FORCE-TRANSDUCER.

FLUX-DENSITY RF: Transducers
RF: Density FORCES

N IB SA: Aerodynamic-ForcesTIFNA-ANALYCIS Axial-Forces
SRF: Chemical-Analysi s External-Forces

Fuming-Nitric-Acid Shear
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FORCING-FUNCTIONS FRACTOGRAPMY
RF: Functions W: Electron-Microscop

FORGING FRACTURE
SA: Be-Foraing SA: Creep-Rupture

Metal-Deformation Stress -Rupture
RF: Fabrication RF: Failure

Fatigue
FOR1ABILITY

SA: Al-Formability FRACINRE-MECHANICS
RF: Forming RF: Mechanics

FORMALDEITYDE FRACTURE-TOUGHNESS
RF: Aldehydes RF: Metal-Properties

Strength
FORMAMIDE

RF: Amides FREE-FLIGHT
RF: Flight

Formation
S: Bubble-Formation FREE-JETS

Carbon-Formation RF: Jets
Heat-of-Formation
Slude-Formation FREE-MOLECULE
Spray-Formation RF: Molecule

FORMING FREE- RADICALS
SA: Be-Forming UF: Radicals

Casting
Chemical-Milling FREEZING
Explosive-Forming SA: Low-Freezing
"Formability
Hot-Forming FREEZING-POINT
Metalworking SA: low-Freezing-Point
Rolling
Stretch-Forming FRICTION

RF: Fabrication SA: Internal-Friction
Skin-Friction

FORTRAN-PROGRAMS RF: Aerodynamics
SA: Diaphanous -II-Sys Wear
RF: Computer-Programs

Friction-Spark-Ignition-Hazards

Forward-Area-Air-Defense-System S: Fire-Hazards
S: FAADS

FUEL-ADDITIVES
FRACTIONAL-DISTILL SA: Anti-Coking

RF: Distillation RF: Additives
Fractional-Distillation

FUEL-BIITDEF?

Fractional-Distillation Fe: Binders
S: Fractional-Distill
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FUEL-BUS rJUEL-OIL
SA: Diesel-Fuels

WL- BUJCIJNG
RF: Buckling FUEL-ORIFICE

RF: Orifices
FUEL- CAPSULE

FUEL-OBOILIATIONS
FUEL- CELLS HF: Sloshing

FF: Power-Sources
FUE•L-PXPF

FUEL- C(lCOSITION
FUEL-SURVULTUTE

FUEL-DROPLETS
HF: Droplets FUEL-SWELLING

FUEL-DRUMS FUEL-SYST1S
SA: Rubber-Fuel-Drtuns SA: Manifold

RF: Drums
FUEL-TANKS,

FUEL-EI4ENiTS SAA: Aircraft-Fuel-Tank
Bladders

FUEL-EVALUATION Boost-Tanks
RF: Qualification-Test Booster-Tank

Diaphragms
FUEL-EVAPORATION Missile-Fuel-Tanks

RF: Evaporation Pistons
Tank-Liners

FUEL-EXIPLSION RF: Tanks
TF: Expulsion

FUEL-TEMPERATURE
FUEL- HAZARDS F: Temperature

SA: Explosion-Hazards

Fire -Hazards
Health-Hazards FUEL-TESTS
Propellant-Hazards SA: Alcohol-Fuel-Tests

HF: Hazards HF: Tests
Propellant-Hazards

-UEL- INJECTION FUEL- TOXI CITY
SA: Coaxial-Injection RF: Toxicity
RF: Injection

Propulsion-Systems
FUEL-TUBES

FUEL-LOSSES WP: Tube
EF: Losses

FUEL-VISC0EITY
FUEL-I4ATNRIAIZ icst

RF: Mlterials HF: Viscosity

FUEL-MOTION FUELING
RF: Sloshing SA: Refueling
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FIlEUS FUNCTION
SA: Aircraft-Fuels SA: Drag-Functions

AN-F- 58-Fuel Forcing Functions
Atomized-Fuel Prandtl-Meyer-Func
Cumbustibles Tnermodynamic-Func
SDiesel-Fuels
Graphite-Fuel FURFURAL
High-Energy-Fuel HF: Aldehydes
Bybaline-A5-Fuel
Hydrazine-Fuel FURFURYI-ALCOHOL
Hydrocarbon-Fuels RF: Alcohol
Jet-.Fuel
JP-4-Fuel FURNACES

•~~ JP- 5 -Fuel 1A 0 ., A ....-.....
JPX-Fuel Induction-Heating
Kerosene- Type-Fuel
Light-Metal-Fuels FUSED-SALT
Liquid-Fuels RF: Salts
Metalli c-Fuel
Monofuels FUSION
Nuclear-Fuels SA: Heat-of-Fusion
Organob orane-Tue i
Propellants FUSION-WELDING
Reactor-Fuel RF: Welding
Rocket-Fuels
Rover-Fuel
Rubber-Fuel-Base
Solid-Propellants
Slurry-Fuels GAGES
Super-Fuels SA: Force-Gages
Turbine-Fuels Liquid-Level-Gages
Turborocket-Fuel Pie zo-Gages

Pressure-Gages
FULL-POWER-RUN Strain-Gage

RF: Tests Stress-Gage
EF: Instruments

FUME-CONTROL
SA: Leak-Dc• ection GALCIT-65

Vapor-Detection RF: Asphalt
HF: Hazard-Control

M GAMMA-DOSE-RATE

SGAMMA-RADIATION
FUMING-NITRIC-ACID RF: Radiation

SA: FNA-
Gaseous-FNA
IRFNA GAMMA-RAY-HEATING
IWFNA RF: Heating
RFNA
WFN•. GAS -ADSORPTION

RF: Nitric-Acid RF: Adsorption
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ASW-ANALYSIS GAS-OPERATED
BA: Acetylene-Analysis
RF: Analysis GAS-TER TTILITY

RF: Permeability
GAB-

GAS-PIASE
GAS- aMPONATOGRAPHY

RF: Analysis-Technique GAS-PRESSURE
RF. Pressure

kW3-CC4BUSTION
SA: Carbon-Black GAS-FR•3SURIZATION

Hydrogen-Combust RF: Pressurization
RF: Combustion

GAS -REACTIIONS
GAS-COMPOSITION SA: Ethylene-Reactions

RF: Reaction
GAS-CONDUCTION

RF: Conduction GAS-SKPARATORS

GAS-DISCHARGE GAS -SUPPLY
SA: R-F-Gas-Disaharge
RF: Discharge GAS-TURBINES

RF: Turbines
GAS-DYNAMICS

SA: Mbllier-Charts UAS-VALVES

RF: Valves
GAS -FIIM

SA: Degassing GASEOUS-BORANE
RF" Film RF: Borane

__ GS-FLOW GASEOUS-DIFFUSION
SA: Adiabatic-Flow RF: Diffusion

GRF: Flow

GASEOUS-FISSION
GAS-GENERATION RF: Fission

SA: Aerogens
A- AGASEOUS-FIUORINE
S-GENERATOR RF: Fluorine
BF: Generators

GASZOUS-FNA
GAS-KINETICS RF: Fuming-Nitric-Acid

RF: Kinetics
GASEOUS-HAZARDS

GAS-MASK-CANISTERS SA: Acetylene -&Hzard
Ammonia-Hazard

GAS-METAL-REACTION Diborane- Hazard
RF: Reaction Fluorine-Hazard

Hydrogen-Hazard
Oxygen-Hazard

RF: Mixture 2 .RF: Chemical-HazardsIA- •OoeEzm
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GASBEOUS-EYDMO GEL8
RF: Hydrogen SA: Gelled-Fuels

Joul-Thmnson-EfT Silica-Gels

GASOUES-INTECTION GENERATORS
SA: Hot-Gas-Injection SA: Aerosol-Generators
RF: Injection Auxiliary-Power

Pluidic -G~.nerator
GASES Gas- Generator

SA: Argon Thermoelectric-Gen
Combu~stion-Gases RF: Power-Generation
Compressed-Oases Power-Sources
Detonating-Gases
Diatomic-Gases GERMANIUM
Entrained-Gases
Exhaust-Gases GIMBALS

Gray-Gas IF: Gyroscopes
Heavy-(;Rs
Hel!ur•.
Hot- Gas-Blow-Down SA: Fiberglass
Hot-Gas-Ignition
Hot-Gas -Primer GlASS-BEADS
Hydrogen
Ideal-Gas-Theory GIASS-FABRIC
Knudsen-Gas RP: plastic-Laminates
Nitrogen
Noble-Gas GLASS-FIBERS
Oxygen RF: Fiberglass
Ozone Fibers
Phosgene
Powder-Gases GLASS-FILTERS
Propellant-Gas FF: Filters
Rare-Gas-Compounds

GLAZING-MATEELiAW

GASKETS SA: Plastics
SA: Seals RF: Materials
RF: Leakage

Seals Global-Surveillance

S: Surveillance

1F; Aircraft-Fuels Glucinum
S: Beryllium

GELLRD-FUEIS

RF: Gelled-Propellants GLUCOSE
Gels SA: Alpha-d-Glucose
Liquid-Propellants Beta-d- Gluctose

rropellants Penta-acetate
RF: Alpha-d-Glucose

Gelled- Propellants Beta-d-GlucoseSS: Gelled-Fuels Penta--c etate
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GLYCIDYL-NfIRATE GRAVITY- CONTROL
RF: Nitrate SA: Zero-G-Control

RF: Control-Systems
GLYCOLS

SA: Ethylene-Glycol Gravity-Environments
S: High-G-Environment

GLYOXAL Low-G-avi ro~nment
RF: Alde]-kvdes

GRAVITY-FED-ROCK T
GOLD BF: Feed-Systems

"Rocket
GOSLING-MOTOR

RF: Motors GRAY-GAS
-- • RF: Gases

GR-S-RUBBER
RF: Rubber Great-AltitudesSSR: H!ih-Altitude

GRAIN- CRAPCING
GRID-TU-BLJIZNCE

GR4IN-DESIG0 RF: Turbulence
RF: Design

GROSS-WEI(RT
GRAIN-SIZE RF: Weight

GRAINS GROUND-SHOCK
SA: Cruciform-Grains RF: Shock

Dual-Grain-Systems
Powder-Grains GIOYJND-SUPPORT
Propellant-Grains SA: Aerospace-Gd-Equip
Reinforced-Grains Semi -Trailer
S-dlium-Azide-Graln Servi cing-Equip

i •Zuni-Grains RF: Laun~ch-Sites

S • iRAPIEM Ground-Support-Equipment

SA: Pyrolytic-Graphite, S: GSE

FY: RefractoriesS~GBE
GRAPHITE-FUEL RF: Ground-Support-Equiplent

RF; Fuels
Reactor-Fuel GUANIDIN.S

SA: Nitroguanidine
GRAPHITE-MATKIJA Perfluoroguanidine

RF: Materials EF: Amides

0G"AITE-STUDIES GUIDANCE
RF: Studies SA: Command-Guidance

Control-Systems
GRAVITY Flight-Control

aA: Low-G Heat-Homing
Specific-Gravity Hcming-Devices
Zero-G Inertial-Guidance
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Navigation
Rendezvous SA Boron-Halide
Star-Trackers Dihal-Ides
Terminal-Guidance

RF: Navigation HALOGEN-COMPOUNES
-RF: Compounds

GUIDANCE-SYSTEM
HALOGJW

GUIDANCE-TECHNIQTUE
HAIMLING-DEVICES

GUIDED-MI!SSILES RP: Remote -Handling
SA: Polaris

Sidewinder HANDIZING-PROBLA
RF: Missile

HANDLING- TECHNIQUE
GUIFl~A-PI(Z

RF: Laboratory-Animals HASTEI.LY-R-235
RFP: Nickel-Base-Alloy

RF: Ballistics HAVaK-l2OR
Weapons-Research RF: Motcrs

GUN-PROPELLANT HAZARD-CLASS
RF: Propellants SA: Sensitivity

RF: Hazard-Classification
GUN-PROPULSION

RF: Propulsion Hazard-Classification
S: Hazkrd-Class

GUNS
SA: Compressed-GaE-Gun HAZARD-CONTROL

High-Speed-GunE SA: Decontamination
Ignition-Energy Fume- Control

R1: Waapons Leak-Prevention
-if: Launching-Hazards

GYPSUM Safety
SA: Alabaster Safety-Precautions

GYROSCOPES HTA ARTS
SA: Gimbals SA: Accident-Hazards
IHT: Accelerometer Chemical-Hazards

Flight-Instruments Electri c-Hazards
Inertial-Guidance Explosion-Hazards
Inertial-Navigation Fire-Hazards

Fuel-Hazards
Health-Hazards
Launching-Hazards
Potential-Hazards

HAFNIUM Propellant-Hazards
Radi ati on-Hazards

HAFNIUM-ALLOYS Reactor-Hazards
17: Alloys Safety
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HZhIRHf-H4A7AMI EET-OF-REAC'IION
SA: Antidotes RF: Chemical-Reaction

Be-Haszard
Biological-Effects HEAT-OF-30LUTION
Radiation-Hazards RE: Solutions
Toxicity Chemi cal-Solutions

HF: Chemical-Hazards
Fuel1-Hazards MET-FPEWTRATION
Hazards
MiJitary-fChemicals HEAT-RECOVERY
Propeliant-Razards 1;7: Recovery
Toxicity

HEAT-SHrEEID-MATL1S
HEAT SA: Barrier-Materials

S A: Specific-Heat RF: Ablation-Materials
Shield-Materials

HEAT- SHIEILDS
Heat-Conductivityr RE: Shield

S: Thermal-Conduct
HEAT-SOURCE

*Heat-Content SA: RaMIoiD.ojZ1p L
S: Enthalpy

HEAT-TRAN~SFER
HEATEFFETSS A: Boiling-Heat -Trans

inaminar-Heat-TmnB
HEAT-EXBoHANGE a-f Mat- ngoni-Effect

Radiant-Heat-Trans

SA: High-Heat-Flux HiAT-TRA TOFER-AXAL
RF: Flux HRF: Analysis

Heat-Transfer-Analysis
H-AT-GENERATION

Heat-Transfer-Analysis
HE!SA: SSe-Het: Heat-Transfer-Anal

HF: Guidance
Ho-ing-Devices HEAT---CEAPENT

H-AT-OF-CGBUSTIONT-
R-: Combustion H SAT-UP-CYCie

_ EAT-OF-EXPLION HEAT-U E
aRe: Explosion IA: aiambers

HEAT-OF-FOl4ATION HEATED-PIATR E
RF: Formation HF; Plates

HEAT-OF-FUSION
RF" Flusio RF: Tube

217



:Ir

HEATE-S YS w H E I-S TORAGE
SA: Immersion-Heater RF: Storage

HEATING X1ESPI w
S BA: Aerodynamic-Heat RF: Spheres

Base -Heating
Dielectric-Heating HPTANEI
Fission-Heating

Camm-Ray-Heatin& HERCULE-FPC-MOTOR
Induction-Heating RF: Motors
Nuclear-Heating
Preheating HERMES-MOTOR
Radiant-Heating RF: Motors
Rapid-Heating
Regenerative-Heat BI-CAT
Solar-Heating RF: Atmosphere

High-Clear-Air-Turbulence
HEATING-RATE Turbulent-Air

HEATING-TESTS HIGH-ACCELERATION
RF: Tests HF: Acceleration

HEAVY-GAS HI (-ALTIPTUDE
RF: Gases RF: Altitude

Great -AltitudeHEAVY-WATER
RF: Water HIGH-BURNING-RATE

EF: Burning-Rate

S: High-Energy-Fuel BIGE-CHAMBER-PRESS
RF: Chamber-Pressures

HEF-2 High-Chamber-Pressures

HEF-3 Hig6h-Chamber-Pre ssures

S: High-Chamber-Press
High-C' ear-Air-Turbulence

HELICOPTERS 8: 'I-CAT
RF: Airplanes

HIGH-DENSI2."
FUMUM RF: Density

SA: Joule-Thomson-Proc
Liquid-Helium HIGH-ENIMGY- COMP

7F: Gases RF: Compounds
Hz PIii gh-Energy- CompoundsSHELIIUM-EJCPLO8IOrS

RF: Explosion Fih-Energy-Ccapounds
S: High-Energy-Comp

HE.IlM-PROPERTIES

= 218



HIGH-ENERGY-FUEL HIGH-MACH-NUMBER
TF: Puels RF: llipersonic-Flight

SHEF Mach-Numbers
Supers onc-Flight

HIdu{-ENERGY-MATMRBF: Hih-Energy-Mateils HIG-MAS-RATO

Materials
HIGH-MODULUS-FIBER

figh-Euergy-Materials HF: Fibers

8: High-Energy-Mater
HIGH-POWER

HE GH-ENMRGY-OXIDIZ HF: Power
HF: High-Nnergy-Oxidizer

Oxidizers HGH-PSS
RF: Pressure

SHigh-Energy-Oxidizers Superatmospheri c-Pressure

S: High-Energy-OxidizS~HIGH-PRESSURE-CHEM

HIGH-ENERGY-POUL RF; Chemistry
HF: High-Energy-Polymers High.Pressure-Chemistr"j

Pclymers
High-Pm;csure-Chemistry

Hi-gh-Energy..Polyme S. 8: HIg~h-Pressure-CheW
S: High-Energy-Poly

SHIGH-ENERGY-PROPEL HF: Metal:?
RF: High-Energy-Propellants

"Propellants i-GH-RESOLUTioN
RF; Resolution

F-Igh-Energy-lPropellaflt-HazardB, 41HSPE
S: Propellant-Hazards HIGH-SPEED

HF: Speed

High-Energy-Propellan us
S: High-Energy..Propel. High-Speed-Aircraft

S: Iypersonic-Vehicle

IaGa-EXPLCS IVEE SST
HF; Explosives HIGH-SPEED-CAMEBA

I1IGH-G-ENV-IRONMENT HF: Cameras
BF: Environment

Gravity-Environments HIGH-SPFD-FLIGHT
SA: Hypersonic-flight

HIGH-IEAT-FLUX Supersonic-Flight

* HF: Heat-fllx HF: Flight

HIGH-SPEkD- GUNS
HF: Impulse RF: Guns

High-Impulse-ProPE tlant-Systems HIGH-STRAIN-RATE
S: impulse-Propel-Sys RF: Strain-Rate
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HIcH-STRMGTH HOT-GAS-BLOC-DOXN
HF: Strength HF; Gases

HIC2{-TEMP-MATERIAIS HOT-GAS-IGNITION
SA: Beryllium RF: Gases

BF: High-Temperature-Materials Ignition
Materials

HAT-GAS-I&TECTION
HI•HI-TWERATURE HF: Control-Techniques

EF: Temperature Gaseous-Injection

High-Temperature-Materiais HOT-GAS-PRME
S: High-Temp-Materials BF: Gases

Primers
HIGH-THRUST

RF: Thrust HOT-TS-SYSITDM
RF: Flight-Control

HIGH-VELOCITY
RF: Velocity HOT-STORAGE

IHF: Storage
HIGH STRENGTH-ALOY

HF: Alloys HOT-WIRE-IGNITION
Superalloys SA: Metal-Wire-I gnit

CF: Ignition

HF: Cylinders HUMAJN-FACJ2ORS
SA: Design-ConsidS• •HCMING-DEVICES Physiology

SA: Heat-Homing System-Consid

EF: Guidance RF: Bioastronautics

HONEST-JOHN HU-MIDITY
SHRF: JATO RF: Atmosphere

HONEYCOD4B-PANELS HYBALINE-A5 -FUEL
SHRF• Panels RF: Fuels

'H0oEYCOMB-STRUCT HYBRID-COMBOSTION
RF: Honeycomb-Structures HF: Combustion

• 5t-ruetures

HYBRID-ENGINE
Honeycomb-Structures RF: Engine

• S: Honeycomb-Struct H B I -O OS~HYBRID-MOTOR
HOT-AIR-IGNITION RF: Motors

IRF: Ignition HYBRID-PROPELLANT

HOT-FORMING RF: Propellants
RF: Forming
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HYBRID-PROPUIJION HROCAfBON-CRAMC
EF: Propulsion RF: Hydrocarbon-Cracking

BYBPID-ROCK(T Hydrocarbon-Cracking
1:F. Rocket S: Hydrozarbon-Crack

E!HBKID-BYBTDS HYDROCARBON-FUEIAS
RF: Fuels

HYDPAULIC-FIzJn
HRF: Fluids HYDROCARBON-IGNIT

STF: Hydrocarbon-Ignition
HYDRAULIC-SYSTE Ignition

SA. Pneumatic-Systems
RF: Pneumatic-Systems Hydrocarbon-Ignition

S: Hydrocarbon-Ignit
HYDRAZINE

SA: Boiling-Hydrazine YDROCARBONS
Dimethyl-Hydrazine SA: Alkanes

RF: Acetalazine Aromatic-Hydrocarb
Toluene

HDRAZINE-CO•POUND RF: Petroleum-Hydrocarbons
RF: Compounds

HYDROFLI3IKC-ACID
HYDRAZINE-FUEL RF. Acids

RF: Fuels

HYDROGEN
HYDRAZlNE-HAZARD &A: Atomic-Hydrogen

RF: Liquid-Hazards Gaseous -Hydrogen
Liquid-Hy'drogen

MHDRAZINE-VAPOR RF: Gases

RF: Vapor
HYDROGEN-BONDING

HYDRAZOIC-ACID RF: Bonding
SA: Azides
RF: Acids HYDROGEN-BROMIDE

IF; Bromides
HYDRAZONE

HF: Acetalazine HYDROGEN- CHLORIDE
RF: Chloride

HYDRIDE
SA: Al-Hydride HYDROGEN-COMBUST

Ca-Hydride BF: Gas-Combustion
iM.-Hydride Hydrogen- Combustion

Metal-Hydrides
Hydrogen-Combustion

HYDROCARBON-COMBUS S. Hydrogen-Combust
RF: Combustion

Hydrocargon-Combustion Hydrogen-Diozide
S: Hydrogen-Peroxide

Hydrocarbon-Combustion EF: Dioxides
S: Hydrocarbon-Combus
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HnYoGROZ-E4BRI¶TTI ]ffydxogefl-PfopertieB

HF: Hydrogen-Eflbrittlemeflt S: Hydrogen-Propert

Metal-Propertiesi • HyDROGEN-PROIPJIS

H-d-rogen~lbrittlement RF: Hydrogen-Propulsion

S: Hycrogen-Embrittle PropulsionS HYDROGEN-FIRES Hydrogen-Propulsion
HRF: Fires 5: Irydrogen-Propuls

HYDROGEN-FLAMBS 
HYDROGER-REACTION

RF: Flames RF: Chemical-Reaction

HYDROGEN-FLUORIDE 1-,ROGEN-SUSH

RF: Fluoride RF: Slush-Hydrogen

Hydrogen- Generation HyDROGEN-SOLUBIL

S: Hydrogen-Product RF: Hydrogen-SolubilitY

HYDROGEN-HAZARD Hydrogen-Solubility
RF: Gaseous-hazard S: Hy

HYDROGEN-ISOTOPE HYDROGENATION

SSA: Deuterium
Tritium HROEOLYIS

RF: Isotopes HYDROLYSIS

H.-drogen-•Mnufacture
S: Hydrogen-Product HYDROSTATIC- LOAD

H f oRF: Loads

SHYDROGEN-MOLECUIE
HRF: Molecule HYDROXIDESSA: Barium-Hydroxide

HYDROGEN-PEROXIDE 
Sodium-Hydroxide

HF: Hdrogen-Doxide
Li quid-Hazards HYDROXYLS
Liquid-Oizer sRONMNT

HDRoGEN-PRONU HF: Environment

BF: Hydrogen-Generation
Hydrogen-Manufacture HYPERGOLIC-IGNIT

SHydrogen.Production RF: Hypergolic-ignlition
Ignition

Hydrogen-productionfl
S: Hydrogen-Product :pergolc-Ignliction5: Hypergolic-Igflit

HYDROGEN- PROPERT
RF: Hydrogen-properties
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Hypersonic-Aircraft IGNITEMS
S: Hypersonic-Vehicle SA: Artillery-Primers

Bayonet-Type-Igniter
HYPERSONIC-FLIGHT Booster-Igniter

HF: Flight Chemlcal-Igniters
High-Mach-NWmber Conductive-Film
High-Speed-FlMght Detonating-Cord

Lexcord-Igniter
HYPEFONIC-FLOW Mass-Flow-Igniters

EF: Flow Pyrogen-Igniter
Tube -Igniter

HYPERSONIC-VEHICLE RF: Detonators
SA: Reentry-Vehicles Primers
RF: Aircraft

High-Speed-Aircraft IGNITION
Hypersonic-Aircraft SA: Ammonia-Ignition

Arc-Ignition

HYPEIVFUOCITY Cobalt-Ignition
RF: Velocity Hot-Air-Ignition

Hot-Gas-Ignition

HYSTERESIS-LOOP Hot-Wire-Ignition
RF: Magnetic-riields Hydrocargon-Ignit

Hypergolic-Ignit
Metal-Wire-Ignit

I ICBM Reignition
SA: Minuteman Spark-Ignition

• •Mobile-ICBM Spontaneous-lgait

SSnark Spray-Ignition
STitan Thermal-Ignition

RF: Intercontinental-Ballistic-
Missiles IGNITION- COATINGS

EF: Coatings

IC!BM-SYSTEMS
IGNITION-DELAY

IDEAL- GAS-THEORY
IF; Gases IGNIfTON-ENRRGY

RF: Energy

IW-TER-P-NALYSIS Guns
PF: Analysis

k IGNETION-LII-I S
I97TER-DESINIGN

RF: Design IGNITION-REACTIONS
RF: Reaction

IGNITER-MIXTUREE
1F: Mixture IGNITION-SENSIT

HF: Ignition-Sensitivity
IGNITETR-SYSTN4 Sensitivity
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SIgnition-Sensitivity Ibf[hC
i IS: Ignition-Sensit SA: Admittance

:• i ~RF: Admittance i

S, IGNITION-STUDIES Resistance
S• BF: Studies

IMPELLER-PIMPS
I IGNITION-SYST&LS HF: Pumps

HF: Ammunition
INPINGED-JETS

IG-ITION-TU4P RF: Jets
RF: Ignition-Temperature

Temperature IMPINGEMENT
SA: Jet-Impingement

I gnition-Thinperature
S: Ignition-Temp IMPULSE

SA: High-Impulse
IGNITION TESTS Ultra-High-Impulse

SA: Arc-Image-Furnace Variable-Impulse
Propellant-Deterio

HF: Tests IMPUISE- CONTROL
RF: Controls

ILLUMINATION
SA: Optical-Illuminat IMPULSE-MEASURE

Photcmeters HF: £mpulse-Mea5,urement
Measurement

S-MAGE- CONVER1Th%
Impulse-Measurement

IMMERSION-HEATER S: Impulse-Meahure
RF: Heater-Systems

IMPULSE-PROPEL- SYS
IMPACT-DATA RF: High-Impulse-Propellant-Systems

Impulse -Propellant-Systems
IMPACT-LIMITER Propellant-Systems

SA: Inflated-Sphere Ultra-High-Impulse-Propellant-
Systems

IMPACT-RESISTANCE Impulse opellant-Systems
RF: Resistance S: Impulse-PropelL-Sys

IMPACT-SENSITIVITY IMPULSE -ROCKET
RF: Sensitivity RF: Rocket

IMPACT-STRENGTH INCONELRF: Nickel-Base-Alloy
SA: Al-Impact-Strength
RF: Strength

BA: Abstracts
IMPACT-VELOCITY Bibliography

RF: Velocity Documentation
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RF: Abstracts INFRARED-RADIATION
Bibliography BF: Radiation
"Document-Retrieval
Literature-Search INFRARED-SPECTRA
Publications RF: Spectra

INDICATORS INFHARED-SPEC"TORS
SA: Accelerometer RF: Infrared-Spectroscopy
RF: Instruments Spectroscopy

INDUCTION-HEATING Infrared-Spectroscopy
RF: Furnaces S: Infrared-Spectors

Heating
INFRARED-STUDIES

INERT-WEIGHT RF: Studies
RF: Weight

Inhibited-Red-Fuming-Nitric-Acid
INERTIA S: IEFNA

SA: )bments-of-Inertia
Inhibited-White-Fuming-Ni tri c-Acid

INERTIA-WHEEIL B: IWFNA
RF: Wheels

INHIBITOR-MATERIAL
. INERTIAL-GUIDANCE SA: Cellulose-Acetate

SA: Gyroscopes Ethyl-Cellulose
HF: Guidance

INJECTION
INERTIAL-NAVIGATION BA: Coaxial-Injection

SA: Flight-Instruments Fluid-Injection
Gyroscopes Fuel-Inj ction

RF: Accelerometer Gaseous-Injection
Navigation Regenerative-Injec
Navigation-Inertial Vortex-Inj ection

INFIATED-SPHERE INJECTION-TECH
HF: Impact-limiter BF: Injection-Techniques

Spheres
Injaction-Techniques

Information-Retrieval S: Injection-Tech
S: Document-Retrieval

INJECTOR-CONCEPUM
INFOIMATION-SOURCE

INJECTOR-DESIGN
SINFRARED-ANALYSIS RF: Design

HF: Analysis
INJECTOR-ORIFICE

INFRARED- CELL RF: Orifices
HF: Cells

INJECTOR-RESEARCH
INFRAIMD-DETECTION RF: Research

BF: Detection
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= INJECTOR-TESTB INSTRMET

RF: Tests SA: Accelerometer
Analyzers

INJECTOR-THROT]TLE Calorimeter
RF: Throttling Flight-Instruments

Flowmeters

INJECTOR-THEUST Gages
FF: Thrust Indicators

Instrumentation

SINJECTORS Mass-Spectrometer
SA: Jet-Injector Measurement

Rotating-Injector Photometers
Spray-Inje ctor Spectrometer

Spectrophotometers

INORGANIC- CHE Tensiometers
RF: Chemistry Voltmeters

Inorganic -Chemistry
INSULATED- CONES

Inorganic-Chemistry RF: Cones
S: Inorganic-Chem

INSUIATED-T-ANKS

INORGANIC-CONTAM RF: Tanks
BF: Contaminants

Inorganic-Contamirants INSULATIONSSA: Asbestos

S.... •Inorganic -Contenmiiants Ce ll:lo se -Acetate
S: Inorganic-Contain Fibrous-Insulation

Motor-Insulation

INSPECTION Thermal-Protection

SA- Flaw-Detection RF: Coatings
Weiding-Inspection Rocktet-Chamber

INSTABILITY INSULATION-PAEIELS
SA: Combustion-Instab RF: Panels

Explosive-Instabil
RF: Stability INTEGRAL-MANDEIELS

RF: Mandrels
INSTABI LITY -ANAL

BF: Analysis INTERACTION
Instabillty-Analysis SA: Reaction

RF: Reaction

Instability-Analysis
S: Instability-Anal INTERCEPT-SYSIEM

RF: Surveillance

INSTRUMENTATION
RF: Instruments INTERCEPT-X

pF: Ballistic-Missile
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INTERCEPTION ION- CHEMISTRY
HF: Space-Manev:-ering RF: Chemistry

INTERHCEPTORS ION-EYILANGE
5F: Countermeasures ION-PROPULSION

Intercontinental-BaXllistic-Missiles RF: Propulsion
8: ICBM

ION-SOURCE
INTERIOR-BALLISTIC RF: Source

RF: Ballistics
Internal-Ballistics IONIZATION

Intermediate-Range-Balllstic-Missile IONIZATION- FEMI'
S: IRBM

IONIZATION-SOURCES
INTERMETALIZC-OOMP RF: Source

EF: Compounds
Interme talli c-Compounds IONI ZATION-SUPFRE

RF: Ionization-Suppression
Intermetallic- Compounds

S: Intermetallic-Comp. Ionization-Suppression
S: Ionization-Suppres

INTREALCS

HF: Metals ION17.EH
SA: PFrous-Inoizers

INTKRMIT•TM-CF

RF: Creep IONIZING-RADIATION
RF: Radiation

Internal-Ballistics
S: Interior-Ballistic IONOSFE3RE

I.:F,. Atmosphere
INTERNAL-EXPANSION Upper-Atmosphere

IITER11AL.FRICTION SA: Ferric-Ions
RF: Friction Rare-Earth-lons

INTERPL&NETARy IRBM

SA: Polaris

IIWVAR Thor
RF: Alloys RF: Intermediate-Range-Ballistic-

Iron-Nickel-Alloy Missile

INVAR-WRAPPER IRFIA
RF: Phoebus-Reactor SA: Acid subheadings

IWFNA
IODINE Nitric-Acid
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- FRA ISCmS

RF: Acids Isopropanol
- Anhydro3us-Nitric-Acid S: Isopropyl-Alcohol

Acid ISOPROPYL-ALWOHOL
Liquid-Oxidizers RF: Alcohol

Dimethyl-Carbinol
I•- ION I sopropenol

MF: Corrosion I OE

IMIAHazrd F: Chlorides
S: Nitric-Acid-Hazard

IRIDIDJ ISOTOPES

IRIDIUM-ALW! SA: Hydrogen-Isotope

RF: Alloys WN
SA: Acid subheadingsSIRIDrM-CODATINGS IRM

i i Coatings Nitri c-Acid
•--- • RFRA"'I IRIS WFNA

Ri: Sou.dig-Rockets RP: Acids
SI Anyhdrous-Nftri c-Acid

IRON Inhibited-White -Fuming-Nitric-
SA: Porous-Iron Acid

Idquid-Oxidizers•
IRON-CAF E

BF: Carbide- IWM-Hazard
IRON-CATALYST

HF: Catalystu

iIRON-NICKEL-AILOY
SA: Invar JATO
19F: Alloys SA: Honest-John

Matador 5
I-O0N-WE1SKRS Nike-Missile

RF: Whishers Power-Plants
Smokeless-JATO

ISOCYANATE RF: Aircraft-Engines
Jet-Assisted-Takeoff

ISOLDE- -20A Ttaust-Augment
i F: Mornopropelats

Jet-Assis ted-Takeoff

i: JAAO

228



7n

JET- COM.MOL-VANES JET-PUMP
BF: Control-Systems jWI Pumps

JET-DEFLcIAMON JTRATJ
RF: Deflection RY: Reactors

RF: Flow SA: Exhaust-Jets
Free-Jets

JET-DRIVEN-VORTEX Impinged-Jets
RF: Vortex

JOINING
JET-ENGINE SA: Al-Joining

SA: Turbojet-Engine Be.Joining
HF: Engine Bonding

Brazing
Nickel-Joining

JET-EXPARSION Welding
-F: Expansion

JOINING-12ECRIQUES
JET-FUEL

RF: Fuels

JET-flMFINWEEN
RF: Impingement JOTINTS

SA: As-Welded-Joints
JET-IITECTOR Lockseal

17: Injectors .iveted-Joints
Str'ictural-joints

JT-Mt'.fIG WeldeI-Tank-Joints
"SA: CoarAl&-Jet-Mixing

JUL-THCOHO-YEe
JET-MYWS HF: Gaseous-Hydrogen

RF: Motors JouleO~homson-Effect

JET-PIPE Joule- Thson-Effect
S: Joule-Thomson-Ef 1

JET-PROPULSION
HRF: Propulsion JOULE- HHON-PROC

RF: Helium
JET-PROPULSION-SYS Joule -Thsmon-Proceis

RF: Jet-Propulsion-Systems
Propulsion-Systems Joule-Thcmzon-Process

S: Joule-Thcmson-Proc
Jet-Propulsion-BSi I-tems

S: Jet-Propulsion-Sys
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Tp-4 FIEL Ketone-1roPane

RF: Fuels S: Acetone

Kerosene -Zrpe-Fuel

JP- 5 -rEL KKE
RF: Fuels SA: Acetone

Kerosene-Type-Fuel Acetylaoetofe
JP • Aldehydes

J L-X500 Carbonyl-ComPOunds
Ri?: kanmonium-Perchlor mnace tyl

PrcpeJ-lants

JPX-FUEL KINETIC-CONSID
SRF: Fuels RF: Considerations

Kinetic-Considerations
JUNOUF: S;ace-Frob!s

Kineti c-Considerations
S: Kinetic-Consid

KI-RNMIC-METHOD

Kel-F-Bladder-Cefl KINETIC-STUDIES

S: Bladder-Cel! HF: Studies

SKE-F-Ir rEs XNKINIC-TKEORY
147: Liners

KEROSENE KITAZ
RF: Dist.zlnates SA: Chemical-Kinetics

Combustion-KinetiC
Condensation-Kinet

Conversion-Kinetic
KEROSENE-TYPE-FUEL C-as-Kinetics

SA: JP-4-Fuel Reaction-Kinetics
JF-5-Fuel

EF: Fuels KIWI-REACTOR
IT. F Reactors

Rovel -Reactor
S~ Kerr-Cabl

py: cells KNUDSIM- GAS

RF: Gases
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LABORATORIES LASERS
SA: Research-Facility SA: Ring-Laser

Space.-Laboratories Ruby-Laser
Test-Facility HF: Optical-Maser

RF: Research-Facility
Test-Facility LAUNCH-CONTROL

RF: Control-Systems
LABORATORY-ANLMALS

SA: Guinea-Pigs LAUNCH-MODES

LAMINAC-RESI N LAUNCH-PATE
RF: Resins

-• LAUNCH-SITES
LAMINAR-FLAMES SA: Ground-Support

RF: Flames Silos

LAMINAR-FLOW LAUNCH-SYSTEMS
-F: Flow

LAUNCH-VEHICLES
LAMINAR-HEAT-.TRANS SA: Payload

RF: Heat-Transfer Vanguard
Laminar-Heat-Transfer RF: Aerospace-Vehicles

Vehicles
Laminar-Heat-Transfer

S: Laminar-Heat-Trans LAUNCHERS

LAMINAR-MIXING LAUNCHING
SA: Orbital-Launch

v LAMINATES
SA: Plastic-Lamirates LAUNCHING-HAZARDS

Reinforced-Laminat SA: Accidental-Firing
Structural-Lcominat Explosion-Hazards

Fire-Hazards
LANDING Hazard-Control

SA: Lunar-Landing Leak-Detection
Mars-Landing Missile -Safety

Radiation-Hazards
LANDING-IMPACT Vapor-Detection

RF: Abort WS-Hazards
RF: Hazards

LANDING-MISSION
HRF: Missions LAUNCHING-PROBLEMS

SLASER-EEAM LAUNCHING-SHOCK
RF: Shock

LASER-BEAM-WvLDING
RF: Welding LEAD

LASER-DEVICES LEAD-COMPOUNDS
RF: Compounds
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LEAD-SALTS LI-HYDROXIDE
lii RF: SaltsI SaltLI-PERCHLORATE

iFAD-STANATE RF: Perchlorates
RF: Stannates Solid-Oxidizers

LEAK-DETECTION LIGHT-METAL-COMBUS
RF: Detection RF: Combustion

Fume-Control Light-Metal-Combustion
Launching-Hazards
Safety-Precautions Light-Metal-Combustion

S: Light-Metal-Combus
LEAK-PREVENTION

RF: Hazard-Control LIGHT-METAL-FUELS
Leakage SA: Cesium

RF: Fuels
LEAKAGE Metallic-Fuel

SA; Connectors
Gaskets LIGHT-METAL-RES
Leak-Prevention RF: Light-Metal-Research
Seals Research

LEAPFROG Light-Metal-Research
RF: Spike-Nozzle-Motor S: Light-Metal-Res

LEM LIGHT-METALS
RF: Apollo SA: Aluminum

Command-Module Beryllium
S'rnar-Excursion.- Module Boron

Calcium
LEWIS-ACID Cesium

SA: Acid subheadings Lithium
Catalysts Magnesium

RF: Acids Potassium
Rubidium

Lexcord-Igniter Scandium
S: Igniters Silicon

Sodium
LI-1OROHYDRIDE Strontium

F*: Borohydride5 RF: Aerospace-Metals
Metals

LI-CHLORIDE
RF: Chlorides LIGHT-WEIGHT

RF: Weight
LI-FLUORIDE

RF: Fluoride LIGHT-WEIGHT-TANKS
UF: Tanks

LI-HYDRIDE
RF: Hydrides LIMITED-WARFARE

SA: Tactical-Systems
LI-HIDROGENATION RF: Warfare
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LINEAR-ACCELERAT LIQUID-HELIUM
RF. Acceleration RF: Helium

Linear-Acceleration Liquid-Oxidizers

Linear-Acceleration LIQUI D-HYDROGEN
3: Linear-Accelerat RF; Cryogenic-HydrogenS~Hydrogen

LINEAR-PYRELYSIS
RF: Pyrolsls LIQUID-LEVEL-GAGES

-Y: Gages
LINEAR-SYSTEMS

LIQUID-METALS
LINEAR-TECHNIQUES RF: Metals

LINERS LIQUID-NITROGEN
SA: Acoustic-Liners RF: Liquid-Oxidizers

Ceramic-Liners Nitrogen
Kel-F-Liners
Metal-Liners LIQUID-OXIDIZERS
Nozzle-Liners SA: Chlorine-Trifluor
Refractory-Liners Fluorine-Oxidizers
Rocket-Liners Hydrogen-PeroxideTank-Liners IRFNA

IWFNA
LIQUID-AMMONIA Liquid-Fluorine

"RF: Ammonia Liquid-Helium
Liquid-Hazards Liquid-Nitrogen

Liquid-Oxygen
Liquid-Droplet Liquid-Ozone

S: Droplets Nitric-Acid
Nitrogen-Tetroxide

LIQUID-EXPLOSIVES RFNA
RF. Explosives WFINA

RF: Liquid-Hazards
LIQUID-FLUORINE Liquid-Propellants

HRF; Fluorine Oxidizer-Hazards
Liquid-Oxidizers

LIQUID-OXYGEN
"LIQUID-FUELS SA: Lox

SA: Liquid-Rocket-Fuel RF: Liquid-Oxidizers
RF: Fuels Oxygen

LIQUID-HAZARDS LIQUID-OZONE
SA: Acid-Hazards RF: Liquid-Oxidizers

Cryogenic-Liquids Ozone
Hydrazine-Hazard
Hlydrogen-Peroxide LIQUID-PHASE
Liquid-Ammonia SA: Condensation
Liquid-Oxidizers
Pentaborane-Hasard Liquid-Propel3lant-Hazards

H! ,F: Chemical-Hazards S: Prorellant-Hazards
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LIQUID-PROPE1LANTS LOAD-RELIEF-SYSTEM
SA: ARCOGEL RPF: Acceleration-Loads

Cryogenic-Propel Relief-Systems
Gelled-Fuels Shock
Liquid-Oxidizers

RF: Propellants LOADING
SA: Edge-Loading

LIQUID-PROPULSION Explosive-Loaded
_RF: Propulsion Pressure-Loading

= LIQUID-ROCKET LOADING-DENSITY
RF: Rocket RF: Density

LIQUID-ROCKET-FUEL LOADINC-RATE
RF-: Liquid-Fuels

LOADS
LIQUID-SOLUTIONS SA: Acceleration-Loads

HF: Solutions Axial-Loads
Cyclic-Loads

LIQUI D-SPPERES Dynamic-Loads
RF: Spheres Hydrostatic-Load

LIQUIDS LOCKSEAL
SA: Aeration RF: Joints

Fluids Seals
Volatile-Liquids

iRF Fluids LOGISTICS
SA: Advanced-Bases

LITERATURE Lunar-Logistic s
RF: Documentation

LOGISTICS-STJDIES

LITERATURE-SEARCH HF: Studies
SA: Indexes

LOKI-MISSILE
LITHIUM HF: Missile

SA: Headings under Li.
RF: Alkali-Metals LONG-RANGE-FLIGHT

Light-Metals RI: Flight

LITHIUM-COMPOUNDS LONG-RANGE-ROCKET
.F; Compounds HF: Rocket

LITTLE-JOHN LONGI TUDINAL-FýNS
HF: Artillery-Rockets RF: Fins

Surface-to-Surface
LONGITUDINAL-OSCIL

LOAD-CELLS RF: Longitudinal-Oscilla÷ions
SRF: Cells Oscillations

Longitudinal-Oscillations
S: Longitudinal-Oscil
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LONGITUDINAL-STAB LOW-FREEZING-POINT
RF: Iongitudinal-Stability RF: Freezing-Point

Stability
LOW-G

Longitudinal-Stability SA: Zero-G
S: Longitudinal-Stab RF: Gravity

Low-Gravity
LONGITTUDINAL..-I BRA Low-Pressure

RF: Longitudinal-Vibrations
Vibra`ions LOW-G-ENVI RONMENT

RF: Environments
Longitudinal-Vibrations Gravity-Environments

S: Longitudinal-Vibra
LOW-G-PROBLEMS

LOSS-RATE Low-Gravity

LOSSES 5: Low-G
SA; Acoustic-Losses

Fuel-Losses LOW-PRESSURE
Pressure-Losses SA: Low-G

RF: Pressure

LOW-ALLOY-STEEL Subatmospheric-Pressure
RF: Alloys Vacuum

Steels
LOW-PRESSURE-CHAM

LOW-ALTITUDE RF: Chambers
RF: Altitude Low-Pressure-Chamber

LOW-COST Low-Pressure-Chamber
RF: Costs 3: Low-Pressure-Cham

LOW-COST-FILAMENTS LOW-TEMP-EFFECT
RF: Filaments

LOW-TEMP-STUDIES
LOW-COST-MATERIALS RF: Studies

RF: Materials
LOW-TEMP-SYNTHESIS

LOW-COST-METHODS RF: Synthesis

LOW-COST-TOOLING LOW-TEMPERATURE
RF: Tooling-Costs SA: Cryogenic-Temp

RF: Cryogenic-Temp

LOW-COWL-DRAG Temperature

LOW-DRAG LOW-THRUST
RF: Drag RF: Thrust

LOW-FREEZING LOW-VOLUME-RAMJET
RF: Freezing RF: Ramjet
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LOX MACERATED-CORDITE
RF: Liquid-Oxygen RF: Cordite

Oxidizers
MACH-NUMBER-RANGE

LOX-LUBRICANT
RF: Lubricants MACH-NUMBERS

SA: High-Mach-Number
LOX-TANKS

SA: Saturn-LOX-Tank MACHINABLE-METAL
RF: Tanks RF: Metals

LUBRICANTS MACHINING
SA: Aircraft-Lubricants SA: Alloy-Machining

Cutting-Fluids Be-Machining
Lox-Lubricant Mandrels

Spark-Ero sion
LUBRICATION Titanium-Machining

RF: Fabrication
LUMINESCENCE

SA: Thermoluminescence MACHINING-PROCESS

LUNAR-BASES MAGNESIA
RF: Bases RF: Refractories

Lumar-Excursion-Module MAGNESIUM
S: LEM SA: Headings under Mg.

RF: Light-Metals
LUNAR-LANDING

RF: Landing MAGNETIC-FIELDS
SA: Hysteresis-Loop

LUNAR-LOGISTICS Magnetostriction
RF: Logistics

MAGNETIC-RESONANCE
LUNAR-MISSIONS RF: Resonance

RF: Manned-Missions
Missions MAGNETIC-TAPE
Space-Missions RF: Transcribers

LUNAR-ORBITS MAGNETS
RF: Orbits SA: Bar-Magnets

LUNAR-PROBES MAGCNFTOSTRICTTON
SA: Ranger RF: Magnetic-Fields

Surveyor
RF: Probes MAT_"TEN nACE

SA: Space-Maintenance
LUNAR-TRANSPORT Wear

RF: Lunar-Transportation-Sys ttms

Lunar-Transportation-Systems
S: Lunar-Transport
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MANAGEMENT MANY-BODY-PROBLEM
SA: Configuration-Mgt SA: Perturbation

Cost-Analysis RF: Bodies
Planning
Safety-Kinagement MAPPING
S•ystems-Analysis RF: Convolutional-Mapping

MANAGEMENT-REPORTS MARAGING-STEELS
liP: Publications RF; Steels

MANAGEMENT-SYSTEMS MARANGONI-EFFECT

RF: Heat-Transfer
MANDRELS

SA: Integral-Mandrels MARINER
RF: Machining RF: Mars-Missions

SMANGANESE Space-Probes

MARS
MANGANESE-CAIRBIDE

RF: Carbides MARS-LANDING

RF: Landing
MANIFOLD

RF: Engine MARS-MISSIONS
Fuel-Systems SA: Mariner

MANIFOLD-EXPLOSION RF: Missions
RF: Explosion MARS-ORBIT! RF: Orbits

MANNED-MISSIONS
SA: Lunar-Missions MASS-EXPULSION

Space-Missions RF: Attitude-Control
Space-Patrols Expulsion
Unmanned-W.ssions

RF: Missions MASS-FLOW-IGNITERS
RF: Igniters

Manned-Orbiting-Laboratory
S: MOL MASS-SPECTRA

HF: Spectra
Manned-Orbital-Research-Laboratory

3: MORL MASS-SPECTROGRAPHY

RF: Spectrography
RF: Aerospace-Vehicles MASS-SPECTROMETER

Spacecraft RF: Instruments
Unmanned-Vehicles Mass-Spectrometer
Vehicles

MANUAL-CONTROL MASS-TRANSFER
RF: Controls MATADOR

RF; JATO
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MATERIAL-SELECTION MECHANICAL-FITTING
SA: Optimum-Material SA: Connectors

Seals
MATERIAL-TRANSFER RF: Fittings

RF: Missile-Materials
MECHANICS

MATERIALS SA: Flight-Mechanics
SA: Acetylene-Material Fluid-Mechanic r

Ceramics Fracture-Mechanics
Chamber-Materials Orbital-Mechanics
Coating-Materials Quantum-Mechanics
Combustibles Rate-of-Onset
Cryogenic-Material
Elestomers MEDIUM-ZTRENGTH
Feed-Materials RF: ztrength
Fuel-Vaterials
Chi•izng-Materials MELTING
Graphite-Ma terials
High-Energy-Mater MELTING-POINT
High-Temp-Materials SA: Eutectic-Melt
Low-Cost-Materials

Metals MELTING-TEMP
Missile-Materials RF: Melting-Temperature
Nuclear-Materials Temperature
Nylon
Plastics Melting-Temperature
Porous-Materials S: Melting-Temp
Pyrolytic-Material
Reactor-Materials MEMBRANES
Refractories SA: Shell-Membranes
Sandwich-Materials
Space-Materials MERCAPTALS
Tank-Materials

ME RCAPTAN S
MATTER

SA: Particulate-Matter MERCURIC-CHLORIDE
RF: Chlorides

MAVERICK
Tc': Tactical-Missiles MERCURIC-FLUORIDE

RF: Fluoride
MEASUREMENT

SA: Force-Measurnrft MERCURIC-OXIDE
Imnu!se-McaE '
?erreabili 4 .r-Y' ".MERCURIC-SALTS

'IF: T.strumts RF: Salts

MEASURINU-SYSTIM MERCURY

MECHANICAL-DEJI C•- MERCURY-CELL
RF: Designl RF: Cells

Power-Sources
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1MESA-TYPE-PROPEL METAL-LINERS
RF: Mesa-Type-Propellant RF: Liners

Propellants
"METAL-PARTI CLES

Mesa-Type-Propellant HF: Particles
3: Mesa-Type-Propel

METAL-POWDER
META-BOPIC-ACID SA: Bi-Metallic-Powder

R•: Acids RF: Powder
Boric-Acid

METAL-PROPERTIES
METABORATE SA: Fatigue-Properties

SA: Sodiun-Metaborate Fracture-Toughness
RF: Borates Hydrogen-Embrittle

Notch-Sensitivity
METAL-ADDITIVES

SA- Active-Metals METAL-REMOVAL
RE: Additives HF: Metalworking

Milling
METAL-BONDS

RF: Adhesives METAL-SULFIDES
Bonding FY: Sulfides

Metal-Borides M TAL-WIRE
S: Borides. RF: Bridgewire

Wire
METAL-CARBIDES

SA: Acetylides METAL-WIRE-COMBUST

RF: Carbide-Coatings RF: Combustion
Exploding-Bridgewire

METAL-COLUMNS Exploding-Wire
SA: Buckling Metal-Wire-Combustion
RF: Structureis

Metal-Wire-Combustion
METAL-COP.ROSION S. Metal-Wire-Combust

SA: Specific metals
RF: Corrosion METAL-WI RE-IGNIT

RF: Hot-Wire-Ignit

METAL-DIAPHRAGM Ignition
RF: Diaphragms Metal-Wire-Ignition

METAL-DEFOIMATION Metal-Wire-Ignition
RF: Deformation S: Metal-Wire-Ignit

Forging
Metallic-Additives

METAL-HYDRIDES S: Metal-Additives
BA: Be-Hydride

Sodium-Hydride METALLIC-ALUMINUM
RE: Hydrides RF: Aluminum
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Metallic-Carbides Transition-Metals I
S: Acetylides Zinc

iRF: Materials
METALLIC-CONTAM

RF: Contaminants METALWORKING
Metallic-Contaminants SA: Annealing

Casting
Metallic-Contaminants Chemical-Milling

3: Metallic-Contam Explosive-Forming
Heat-Treatment

-METALLIC-FgEL Metal-Removal
SA: Light-Metal-Fuels RF: Forming
RF: FuelsI METEORI TES

METALLIC-NOZZLES
RF: Nozzles METEOROIDS

METALLIZED-PROPEL METEOROLOGY
RF: Metallized-Propellants SA: Air-Dispersion

Propellant s Atmosphere
SRF: Atmosphere

Metallized-Propellants
S: Metallized-Propel METHACRYLATE

RF: Plastics
tMetallo-Organic-Chemis try

3: Synthetic-Chem METHANE
E •A: Nitromethane

METALLURGY
SA: Powder-Metallurgy METHAFNE-AI R-FLAMES

RF: Flames
METALO-ACETYLENES

RF; Acetylene Methanol
3: Methyl-AlcoholI METALS

SA: Active-Metals Methoxyethyl-Acrylate
Aerospace-Metals S: Resin-Binders
Aircraft-Metals
Alloys ME'TiYL-ALCOHOL
Bi-Metallics RF: Alcohol
Corrosion Methanol
Defense-Metals
High-Purity-Metals METHYL-BORATE
Intermetallics RF: Borates
Light-Metals
Liquid-Metals Me thyl-Carbinol
Machinable-Metal 3: Ethyl-Alcohol
Porous-Metal
Rare-Earth-Metals METHYL-CHLORIDE
Refractory-Metals HF: Chlorides
Sheet-Metals
Structural-Metals
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Methyl-Cyanide MILITARY-CHEMICALS
3: Acetonitrile SA: Chemical-Hazards

Health-Hazards
SMETHYL-DISULFIDE RF: Chemistry

METHYL-ETHER MILLIMICROSECOND
RF: Dimethyl-Ether RF; Accuracy

Ether
MILLING

MFEThYL-IODIDE SA: Chemical-Milling
MeT.al-Removal

METWfL-NITRATE
RF: Nitrate MINUTEMAN

RF: ICBM
METhYL-RADICALS WS-133A

RF: Radicals
MINUTEMAN-DESIGN

METHYLACETYLENE RF: Design
RF: Acetylene

MINUTEMAN-PROPEL
METHYL•AINE RF: Propellants

RF: Amines
Minuteman-Prope llants

METHYLATION S: Minuteman-Propel

METHYLENE MISSILE
SA: Able-l-Missile

MLiTHYLENE-CHLORI DE Aim-X
RF: Chlorides Air-Launched

Air-to-Air

MG-BOROHYDRI DE Air-to-Surface
RF: Borohydrides ASW-Missile

Bai~listic-Missile

MG-DIBORIDE Bullpup
Corporal-11issile

MG-TDTRABORIDE Guided-Missiles
Loki-Missile

MICROBIAL-CONTAM Nike-Missile
RF: Contaminants Orbiting-Missile

Microbial-Contaminants Ramjet-Missile
Submarine-Missiles

Microbial-Contaminants Surface-to-Air
S: Microbial-Contam Surface- to-Surface

Tactical-Missiles
MI CROSFOND Zuni

RF: Accuracy
MISSILE-AIRFRAME

MICROTHRUST HF: Airframe
RF: Thrust

MISSILE-BOOSTERS
RF: Boosters
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MISSILE-COMPONENTS Mission-Sensitivity
SA: Nose-Cones S: Mission-Sensit
RF: Components

MISSIONS
MISSILM-DEFENSE SA: Landing-Mission

SA: Active-Defense Lunar-Missions
Antimissiles Manned-Miseions

Countermeasures Mars-Missions
Decoys Test-Missions

RF: Ballistic-Missile-Defease
Defense MIXED-ACID

RF: Acids
NI SSILE-ENVI RON

RF: Environment MIXTURE
Mlissile-Environ SA: Air-Mixtures

Gas-Mixtures
Missile-Environment igniter-Mixtures

3: Missile-Environ Propellant-Mixture
RF: Admixture

MISSILE-LI GHTS
RF: Flight MQISILE-ICBM

RF: ICBM
MISSILE-FUEL-TANKS

RF: Fuel-Tanks MOCKUP-STUDIES
RF: Studies

MISSILE-MATERIALS
SA: Material-Transfer MOCK-UPS
HF: Materials SA: Models

RF: Models
MISSILE-SAFETY Prototypes

SA: Accidental-Firing
RF: Launchitig-Hazards MODEL-SCALEUP

Safety RF: Production
Scaleup

MISSILE-STORAGE
SA: Aging MODEL-SCALING
RF: Storage RF: Scaling

SMISSILE-SYSTEMS MODELS
RF: Weapon-System SA: Analytical-Models

Mock-Ups
MISSILE-VIBRATION Simulation

RF: Vibrations Wind-Tunnel-Models
RF: Mock-Ups

MISSION-ANALYSIS Prototypes
RF: Analysis

MODERATED-REACTOR
MISSION-SENSIT RF: Reactors

RF: Mission-Sensitivity
Sensitivity
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MODULAR-BOOSTERS MONOFUE. JOKET
RF: Boosters RF: -:et

Phoenix-Modular- moos ter
MONOFUELS

MODULAR-ROCKET RF;: Fuals
RF: Rocket

MONOMERS
MODULE-TESTS SA: Nitromonomers

PR: Tests Polynitro-Monomers

Styrene-MonomerS~MOL
*RF: Manned-Orbiting-Laboratory MONOPROPELLANTS

SAi Isolde-120-A
* MOLECULAR-WEIGHT RF: Propellants

RF: Weight
MONTE-CARLO-METHOD

Molecular-Reaction RF: Accuracy
S: Adducts

MORL
MOLECULAR-STRUCT RE: Manned-Orbital-Research-

HR: Molecular-Structures Laboratoý'y
Structures Orbital-Vehicles

Molecular-Structures MOTOR-CASES

S: Molecular-Struct SA: Pocket-Motor-Cases
RF: Cases

MOLECULE
SA: Atom HOTOR-COOLING

Fre6-Molecu e 1F: Cooling
Hydrogen-Molecule
Water-Molecule MOTOR-DESIGNSRFH Atom RF: Design

MOLLIER-CHARTs MOTOR-FMILJRE
RF: Gas-Dynamics RF: Failure

MOLYBDENUM MOTOR-INSULATION

SRF: Refractory-Metals RF: Insulation

_AJLYBDEN UM-ALLOY MOTOR-PEF1FORMANCE
AF: Alloys RF: Performance

MOLYBDENUM-BORIDE MOTOR-PLUME
RF: borides RF: Plumes

MOMENTS-OF-INERTIA MOTOR-RESPONSE
RF: Damping

Inertia

MONEL
RF: Nickel-Base*-AlloyI243



MOTORS NAVIGATION
SAl Alcohol-Motor SA: Doppler-Navigation

Arrow-Type-Motor Flight-Control
Cuckoo-Motor Flight-Instruments

Dual-Thrust-Motor Fluid-Navigation

End-Burning-Motor Guidance

Engine Inertial-Navigation
Go sling-Mo tor Space-Navigation

Hawk-Motor RF: Guidance
Hercules-FPC-Motor
Hermes-Motor Navigation-Fluid
Hybrid-Motor S: Fluid-Navigation

Jet-Motors
Nike-Motor Navigation-Inertial
Nike-Zeus-Motor S: Inertial-Navigation
Nitromethane-Motor
Pulse-Motor NERVA-ENGINE
Reaction-Motor RF: Nuclear-Engines
Research-Motors RIFT
Restartable-Motor Rover-Reactor
Retro-Rocket-Motor
Rocket-Motor NEUTRONICS
Spike-Nozzle-Motor RF: Reactors

Starter-Motor Rover-Project
Static-Test-Firing
Steering-Motor NICKEL
Vernier-Motor SA: Porous-Nickel

RF: Engine
D-werSources NICKEL-BASE-ALLOY

SA: Hastelloy-R-235

MOVING-BED-REACTOR Inconel
RF: Reactor Monel

Rene-41

MULTISTAGE-REACTOR Udimet-500
RF: Reactors RF: Alloys

NICKEL-JOINING
RF: Joining

N-F-COMPOUNDS NICKEL-PROPERTIESSRF: Compounds
NICKEL-TRANSDUCERS

N-Butanol RF: Transducers
S: Butyl-Alcohol~NIKE-MISSILE

N-Butyl-Alcobol RF: JATO
5: Butyl-Alcohol Missile

NIKE-MOTOR
RF: Motors
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NIKE-PROPELLANT NITROCELLULOSE
RF: Propellants SA: Sulfate-Wood-Pulps

RF: Binders
NIKE-ZEUS-MOTOR Cellulose

RF: Motors Cellulose-Nitrate

Niobium NITROGEN
S: Columbium SA: Liquid-Nitrogen

RF: Gases
NITRATE

SA: Ammonium-Nitrate NITROGEN-BOILOFF
Barium-Nitrate
Ethyl-Nitrate NITROGEN-COMPOUNDS
Glycidyl-Nitrate RF: Compounds
Methyl-Nitrate
Propyl-Nitrate NITROGEN-DIOXIDE
Sodium-Nitrate RF: Dioxides
Tetranitrate

NITROGEN-FIXATION
NITRATE-ESTERS

RF: Esters NITROGEN-FLUORIDE
RF: Fluoride

NITRATE-SALTS
-- 1RF: Salts NITROGEN-OXIDES

NITRATION NITROGEN-RICH-EIND
RF: Binders

NITRIC-ACID Nitrogen-Rich-Binders
SA: FNA

IRFNA Nitrogen-Rich-Binders
IWFNA 3: Nitrogen-Rich-Bind
RFNA
"WFNA NITROGEN-TANKS

RF: Acids RF: Tanks
Anhydrous-Nitric-Acid
Liquid-Oxidizers NITROGEN-TETROXIDE

RF: Liquid-Oxidizers
NITRIC-ACID-HAZARD

RF: Acid-Hazards NITROGLYCERIN

NITRIC-OX!LE NITROGUANIDINE
RF: Guanidines

NITRILISS
NITROLYSIS

NITRITES
SA: Silver-Nitrate NITROMETHANE

RF: Methane

NITROMETHANE-MOTOR
RF: Motors
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NITROMONOMERS NOZZLE-COOLANTS
RF: Monomers RF: Coolants

NITROKUM NOZZLE-DESIGN
SA: Prandtl-Meyer-Func1 NITROPARAFFINS Thrust-Coefficient

HF: Paraffins RF: Design

NI TROPOLYMERS NC ZZLE-DEVELOPMENT

: lNOZZLE-EJECTOR

NITROPROPANE RF: Ejectors
HF: Propane

NOZZLE-EROSION

NITROSTARCH RF: Erosion

NITROUS-OXIDE NOZZLE-EXTENSIONS

NOBLE-GAS NOZZLE-LINERS
RF: Gases RF: Liners

NONCAVITATING-COND NOZZLE-MATERIALS
HF; Cavitation HF: Ablation-!Naterials

.*�Noncavitating-Conditions
NOZZLE-SYSTEMS

"Noncavitating-Conditions
S: Noncavitating-Cond NJZZLE-TIEORY

NONFERROUS-ALLOYS NOZZLF-THROATS
HF: Alloys HF: Throats

Superalloys
NOZZLES

NONVOLATILE-BORANE SA: Annular-Nozzles
iF: Borane Carbide-Nozzles

Conical-Nozzles

NOSE-CONES Exhaust-Nozzles
RF: Missile-Components Exit-Nozzles

Film-Cooled- Nozzle
NOTCH-SENSITIVITY Metallic-Nozzles

HF: Fatigue Plug-Nozzles

Metal-Propertie Porous-Nozzle
Sensitivity Quench-Nozzles

Rocket-Nozzles

NOVA-PROPULSION Supersonic-Nozzle
RF: Propulsion Transparent-Nozzle

RF: Convergent-Divergent-Nozzles

NOZZLE-CONCEPTS
NUCLEAR-COMBUSTION

NOZZLE-CONTOURS RF: Combustion
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NUCLEAR-ENGINES NUCLEAR-TESTS
SA- Aspen RF: Tests

Carbide-Core
Nerva-Engine NUCLEAR-VEHICLES
Reactor-Engine-Sys SA: Rover
Reactor-Fuels RF: Vehicles

RF: Engine
NUCLEAR-WEAPONS

NUCLEAR-EXPLOSION RF: Weapons
RF: Explosion

NUCLEATION
NUCLEAR-FUELS

SA: Deuterium-Fuel NUMERICAL-SOLUTION
RF: Fuels RF: Computation

Solutions

NUCLEAR-HEATING
RF: Heating NYLON

RF: Amides
NUCLEAR-MATERIALS Fibers

RF: Materials Materials

NUCLEAR-PHYSICS
RF: Physics

NUCLEAR-POWER O-RINGS
SA: SNAP RF: Seals
RF: Power

OLANES
NUCLEAR-PROPULSION

SA: Fission-Power OLEFINS
Orion

RF: Thermonuclear-Propulsion OPACITIES
SA: Spectral-Opacities

NUCLEAR-RADIATION
SA: Argus-Effect OPERATING-CHARACT
RF: Radiation RF: Operating-Characteristics

NUCLEAR-REACTION Operating-Characteristics
SA: Spellation S: Operating-Charact
RF: Reaction

OPTICAL-ABSORBANCE
NUCLEAR-ROCKET RF: Absorptance

RF: Rocket
OPTICAL-CHARACTER

NUCLEAR-SAFETY SA: Resolution
SA: Rover-Project RF: Optical-Characteristics
RF: Safety

Optical-Characteristics
NNUCLEAR-SYSTLM2S S: Optical-Character
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OPTICAL-ILLUMINAT ORBITAL-MECHANICS
RF: Illumination SA: Docking

Optical-Illumination Many-Body-Problem
Perturbation

Op tical-Illumination Rendezvous

"": Optical-Illuminat Two-Body-Problem
RF: Mechanics

Optical-Maser Space-Sciences
S: Lasers

ORBITAL-TRANSPORT
OPTICAL-METHODS RF: Transports

OPTICAL-PROPERTIES ORBITAL-TRANSFER

OPTICAL-STUDIES ORBITAL-VEHICLES

RF: Studies SA: MORL
Satellites

OPTIMIZATION RF: Aerospace-Vehicles

SA: Pulse-Optimization Vehicles

OPTIMUM-BURNING ORBITING-MISSILE
RF: Burning RF: Missile

OPTIMUM-DESIGN ORBITS

RF: Design SA: Circular-Orbits
Earth-Orbits

OPTIMUM-LENGTH Lunar-Orbits
Mars-Orbit

OPTIMUM-MATERIALS Planetary-Orbits

RF: Material-Selection Satellite-Orbits

OPTIMUM-THRUST ORGANIC-CHEMISTRY
RF: Thrust RF: Chemistry

OPTIMUM-TRATECT OCiGANIC-COATINGS
RF: Optimum-Trajectories RF: Abrasion

Trajectories Coatings
Erosion

Optimum-Trajectories Finishes

S: Optimum-Trajeat ORGANeCctMPOUNDS

ORBITAL-CARPIER RF: Compounds

P•H Aerospace-Vehicles

Or'I TAtL-FLIGHT RF: Solvents

RE: Flight ORGANOBORANE-FUEL

ORBITAL-LAUNCH RF: Fuels

RF: Launching
ORGANOBORANES

HF: Borane
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ORIFICES OXIDIZER-CHEMISTRY
SA: Fuel-Orifice RF: Chemistry

Injector-Orifice
OXI DI ZER-ENCAP'SUL

ORION RF: Encapsulation
RF: Nuclear-Propulsion Oxidiser-Encapsulation

ORTHO-BORIC-ACID Oxidizer-Encapsulation
SA: Acid subheadings S: Oxidizer-Encapsul
RF: Acids

Boric-Acid OXIDIZER-HAZARDS
SA: Fluorine-Hazards

ORTHOTOLUIDINE Liquid-Oxidizers
RF: Amines RF: Propellant-Hazards

OSCILLATIONS OXIDIZER-STABILITY
SA: Fluid-Oscillations RF: Stability

Longitudinal--Oscil
Rotary-Screaming OXIDIZERS
Vibrations SA: Energetic-Oxidizer

RF: Vibrations Flox
High-Energy-Oxidi zers

0SCILLATORY-FLOW Liquid-Oxidizers

HF: Flow Lox
Ozone

Oxidants Rocket-Oxidizers
S: Oxidizers Solid-Oxidizers

RF: Oxidants
OXIDATION

SA; Explosive-Oxidat OXYCGLN
Thermal-Oxidation SA: Boiling-Oxygen

Liquid-Oxygen
OXIDATION-PROTECT RF: Gases

RF: Coatings
Oxidation-Protection OXYGEN-HAZARD
Protection RF: Gaseous-Hazard

Oxidation-Protection Oxyisobutyric-Nitrile
S: Oxidation-Protect 5: Acetone-Cyanhydrin

OXIDATION-RESIST OZONE
RF: Oxidation-Resistance SA: Liquid-Ozone

Resistance RF: Gases
Oxidizers

Oxidation-Resistance
S: oxidation-Resist OZONE-HAZARD

RF: Gaseous-Hazards

OXIDIZER-BINDERS
SA: Acetonitrile OZONE-STABILITY
RF: Binders RF: Stability
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OZONE-SYSTEMS PARTICLE-SYMNETRY

OZONI DES PARTICLES
SA: Metal-Particles

PARTICULATE-MATTER

RF: Matter

,F: Pressure-Volume-Temperature PAYLOAD
SA: Saturn-Payload

PAINTS RF: Boosters
SA: Enamels Launch-Vehicles
RF: Coatings

PAYLOAD-CAPABILITY
PALLADIUM

PAYLOAD-COST
PANEL-FATIGUE RF; Costs

RF: Fatigue
PAYLOAD-EVALUATION

PANELS
SA: Honeycomb-Panels PAYLOAD-WEIGHT

Insulation-Panels RF: Weight
Plastic-Panels
Sandwich-Panels PELLETS

RF: Plates RF: Propellant-Grains
Solid-Oxidizers

PARAFFINS Solid-Propellants
SA- Nitroparaffins
RF: Petroleum-Products PENDULUM-ANALOGY

PARAMETRIC-AMP PENETRATION
RF: Amplifiers

Parametric-Amplifiers PENETRATION-AIDS
SA: WS-SR-199

Parametric-Amplifiers
S: Parametric-Amp PENTAACETATESA: Glucose

PARAMETRIC-DATA RF: Alpha-d-Glucose
Beta-d-Glucose

PARAMETRIC-DESIGN Glucose
RF: Design

PENTABORANE
PARAMETRIC-STUDIES RF: Dihydropentaborane

RF: Studies Pentaboron-Enneahydride

PARTICLE-COUNTER Pentaboron-Enneahydride

S: Pentaborane

PARTICLE-LAG
RF: Velocity-Lag PENTABORAN'E-HAZARD

RF: Liquid-Hazards
PARTICLE-SIZE
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PENTAFLUORIDE PERMEABILITY-MEAS
RF: Fluoride RF: Measurement

Permeability-Measurement
PENTANE

RF; Fluoro-Nitro-Comp Permeability-Measurement
S: Permeability-Meas

PERCDLORATES
SA: Ammonia-Perchlor PERTURBATION

Barium-Perchlorate RF: May-Body-Problem
Li-Perchlorate Orbital-Mechanics
Potassium-Perchlor Three-Body-Problem

Two-Body-Problem
PERCHLORIC-ACID

SA: Acid subheadings PETRIN
RF: Acids

PETRDCHEMICALS
PERFLUOROGUANI DINE

RF: Guanidines Petroleum-Hydrocarbons
S: Hydrocarbons

PERFORMANCE
SA: Ballistic-Perform PETROLEUM-PRODUCTS

Engine-Performance SA: Paraffins
Motor-Performance
Rocket-Performance PHENOLIC-POLYMERS
Thermal-Perform RF: Ablati on-Materials

PERFORMANCE-ANAL PHENOLIC-RESIN
RF: Analysis RF: Resins

Performance-Analysis
Phenylamine

Performance-Analysis S: Aniline
S: Performance-Anal

PHOEBUS-REACTOR
PERFORMANCE-CURVES SA: Invar-Wrapper

RF: Curves RF: Reactors
Rover

PERFORMANCE-DATA Rover-Reactor

PERFORMANCE-LOSSES Phoenix-Modular-Booster
S: Modular-Boosters

PERFORMANCE-TESTS
RF: Tests PHOSGENE

RF: Gases
* PERFORMANCE-VALUES

PHOSPHATE
PERIPHERAL-CONTROL

RF: Controls PHOSPHORUS

PE•W.ABILITY PHOTOCELLS
SA: Air-Permeability RF: Cells

Gas-Permeability
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PHOTOCHE24ISTRY PISTON-rUMP'
RF: Chemistry RF: Pumps

PHOTOGRAPHY PISTON-TUBE
SA: Cameras RF: Tube

Radiography
PISTONS

PHOTOIYJSS RE: Fuel-Tanks
SQ; Ammonia-Photolysis

PLANETARY-ORBI TS
PHOTOMETERS P F: Orbits

RF: Illumination
Instruments PLANNING

SA: C sesign-Selectin
PHOTCVOLTAIC-CELLS RF: Management

RE: Cells
Energy-*Conversion PLASMA-ARC

Power-Sources
PLASMA-ARC-WELDING

PHTHALATE-ESTER RF: Welding
RF: Esters

PLASMA-ENNI NE
PHTI{ALATES RF: Engine

SA: Dibutyl-Phthalates

InryCneso PLASMA-PHYRCS

!!PHYSICAL-ANALYSIS RE;: PhysicsHPFe: Analysis
PLASMA-PROHES

PHYSICAL-CHEMISTRY RF: Probes

RF: Chemistry
PLASMA-PROPUL SIGN

PHYSICAL-CONSTANTS RF: Propulsioin

PHY.SICAL-PHENOMENA PLASMAS
SA: Flame-PlasmaD

PHYSICS Quantum-Plasma
SA: Nuclecr-Physics Ph

Pla sma-Physics Plastic-Chars

•Reactor-Physics S: Ablation-Chars

PHYSIOLOGY PLASTIC-SLOW

- F: Human-Factors SA: Rheology"
SChR : Flow-

PIEZO-GAGES
HF: Gages PLASTIC-LAM4TNATES

SA: Glass-Fabric|
PIEZOELECTRICITY RE: Laminates |

HF: Elec trical-Phenom
PLASTIC-PANELS

PILOT-PLANT RF: Panels
RS: Production
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PLASTIC-PROPELLANT PLUG-CLUSTER
RF: Propellants RF: Clusters

PLASTI'-TANKS PLUG-NOZZLES
RF: Tanks RF: Nozzles

PLASTICIZERS PLUMES
SA: Carbamite SA: Exhaust-Plume

Motor-Plume
PLASTICS

SA: Methacrylate PLUTONIUM
Reinforced-Plastic RF: Reactor-Fuel
Structural-Plastic
Thermoplastics PNEUMATIC-SYSTEMS
Vinyl SA: Hydraulic-Systems

HF: Ablation-Materials HF: Hydraulic-Systmes

Glazing-Materials
Materials POLARIS

RF: Guided-Missiles
PLASTI SOL-EXPLOS IRBM

RF: Explosives Submarine-Missiles
Plastisol-Explosives Surface-to-Surface

PLASTISOL-PROPEL POLARIS-PROPELLANT
RF: Plastisol-Propellants RF: Propellants

Propellants
Vinyl-Plastisol POLONIUM

Plastisol-Propellants POLYACRYLAMIDE
S: Plastisol-Propel RF: Acrylamide

PLATES POLYAMINES
SA: Flat-Plates RF: Amines

Heated-Plates
Panels POLYBUTADIENE
Rectangular-Plates RF: Butadiene
Steel-Plates

RF: Structures POLYESTER-RESIN-
RF: Resins

PLATINUM
POLYETHYLENE

PLIABLE-EXPLOSIVE RF: Ethylene
RF: Explosives

POLYISOBUTYLENE
PLUG-BL'TMER-TECH

HF: Burner POLYMER-ADHESIVES
Plug-Burner-Technique RF: Adhesives

Plug-Burner-Technique POLYMERIZATION
S: Plug-Burner-Tech
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POLYMERS POROUS-MATERIALS
SA: Borane-Polymer RF: Materials

High-Energy-Poly
Nitropolymers POROUS-METAL
Vinyl-Polymers RF: Metals

POLYNITRT-MONOMERS POROUS-NICKEL
RF: Monomers RFP: Nickel

POLYPROPIlIE POROUS-NOZZLE
HF: Propylene RF: Nozzles

POLYSTYRENE POROUS-TUBE
RF: Styrene RF: Tube

POLYSULFiDE Fositive-Expulsion-Techniques

RF: Sulfides S: Expulsion-Tech

POLYURETHANE-,L.AST POTASSIUM
RF: Elastomers RF: Alkali-Metals

Polyurethane-Elast Light-Metals

Polyirethane.-Elestomers POTASSIUM-BROMIDE
-: Polyurethane-Elast RF. Bromides

"iLYURETHANE-RESIN POTASSIUM-CHLORATE
i : liesin-Binders

Resins POTASSIUM-CHLORIDE
RF: Chlorides

POLYURETHANES
RF: Urethane POTASSITJM-COMPOUND

iRF Compounds
POLYVINYL-ACETATE

POTASSIUM-FLUORIDEI POLYVINYL-CHLORIDE RF: Fluoride
RF: Chlorides

POTASSIUM-NITRATE
POROSITY-TEST RF: Solid-Oxidizerki

RHF: Te.3ts
POTASSIUM-PERCHLOR

POROUS-CERAMICS RF: Perchlorates
RF; Ceramics Potassium-Perchlorate

Solid-Oxidi zers
POROUS-FLAT-PLATE

RF: Flat-Plates Potassium-Perchlorate
5: Potassium-Perchlor

POROUS-IONIZE .S
RF: Ioi.izers POTASSIUM-SULFATE

POROUS-IRON POTENTIAL-FLOW
HRF; .ron RF: Flow

J254



"POTENTIAL-HAZARDS POWER-SOURCES
RF: Hazards SA: Electrolytic-Cell

Energy-Sources
POWDER Engine

SA: Al-Powder Fuel-Cells
Bi-Metallic-Powder GeneratorA
Black-Powder Mercury-Cell
Casting-Powder Motor:
Metal-Powder Photovoltaic-Cells

Radiant- •Energy
RPWDER-COMPAC fS Reactors

Solar-Energy
POWDER-CAS-EROSION RF: Sources

RF: Erosion
POWER-SUPPLIES

POWDER-GASES RF: Auxiliary-Power
HF: Ganes

POWER-SYSTEMS
POWDEa-GRAINS SA: Space-Power-System

RF: Grains
'POWER-TRANSMISSION

POWDL!,R•.METAL!U RGY
RF: Metallurgy PRANDTL-MEYER-PUNC

RF: Functinns
- 0OWER No z zle-De sign

S)A: Fission-Power
High-Puwer Prandtl-Meyer-Functi.ons
Nuclear-Power S: Prandtl-Meyer-Func
Submarine-Power

4Thermionic-Power PRECOMBUSTION
SBRF: Combustion

POWER-DENASI TYVF: Density PREHEATING

-- • RF: Heating
•! POWER-EQUIPMENT

S • PRESSURE
S •POWER-GENE&ATION SAz Ambient-Pressure

SSA: Generators Atmospheric-Pressure
Base-Pressure

=NPOWER-PLTS Chamber-Pre s sure
_W Auxiliary-Pover Combustion-Press

Rock)t-Powor-Plant Critical-Pressure
RF: Aircraft-Engines External-Pres sure

JATO Gas-Pressure
High-Pressure

TOWE-RREQUI RMENTS Low-Pressure
Static-Pressure
Ultra-Low-Pressure
Vapor-Pressi re

RF: Superatmospheric-I issure

2-5
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PRESSURE-CURVE PRIMERS
SA: Eimite

PRESSURE-DROP Electric-Primers
Hot-Gas-Primer

PRESSURE-EFFECT I gnitetrs

PRESSURE-FED PROBES
SA: Feed-Pumps SA: Lunar-Probes
HF: Propellant-,Feed Plasma-Probes

Research-Probes
PRESSURE-GAGES Space-Probes

tF: Gages Venus-Probes

PRESSURE-GRADIENTS PROCESS-SCALEUP
AF: Production

PRESSURE-LOADING Scaleup
RF: Loading

PROCESSING
PRESSURE-LOSSES SA: phemical-Processing

RF: Losses Propellant-Process

PRESSURE-RANGE PRODUCTION
SA: Model-Scaleup

PRESSURE-VARIATION Pilot-Plant

PRESSURE-VESSELS Proces-caleup

RF: Tanks PRODUCTION-COSTS
SF: Costsa

Pressure-Volume-Temperature
S: P-V-T PROGRAMMING

HF: Computer-Programs
PRESSURIZATION

S: Gas-Pressurization PROJECTILES
SA: Drag

PRESSURIZATION-SYS
RF: Pressurization-System PROPADIENE

RF: Allene
SPressurization-System Dimethylene-Methane

"S: Pressurization-Sys
PROPANE

PRESSURIZED-SHELLS SA: Nitropropane
RF: Shells

PROPANE-AIR-FLAMES
PRIMARY-FLOW RF: Flames

RF: Flow
Propanone

PRIMARY-VORTEX S: Acetone
RF: Vortex

PROPARGYL-ALCOHOL
RF: Alcohol
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PROPARGYL-AMINE PROPELLANT-DETERIO

HRF: Amines SA: Propellant-Aging
Sa±'e-Life

PROPARGYL-CHLORIDE RF: Ignition-Tests

RF: Chlorides Propellant-Deterioration

Propellant-Actuated-Devices Propellant-Deterioration
S: Actuators S: Propellant-Deterio

PROPELLANT-ADD PROPELLANT-DEVELOP

SA: Additives RF: Propellant-Developmeft

Chemical-Additives roeln-Dev62OXe n
Metal-Additives Propellant -opment

RF; Additives RF: Propellant-Develop

Propellant-Additives PROPELLANT-EXPULS
S: Propellant-Add RF: Expulsion

Propellant-Expulsion

PROPELLANT-AGING
RF; Propellant-Deterio Propellant-Expulsion

S: Propellant-Expuls

PROPELLANT-ANAL
RF: Analysis PROPELLANT-FAILURE

Propellant-Analysis

* Propellant-Analysis SA: Pressure-Fed

S: Propellant-Anal Propellant-Supply
RF: Feed-Systems

* "PROPELLANT-BURNING
SA: Additive-Effects PROPELLANT-FILLING

Burning-Rate•--i IPROPELLANT-FLOW

SPROPELLANT-CHARGES RF: Flow

PROPELLANT- CHEM PROPELLANT-GAS

RF: Chemistry RF: Gases

Propellant-ChemistrY PROPELLANT-GRAINS

Propellant-Chemistry SA: Pellets

S: Propellant-Chem RF: Grains
Solid-Propellants

PROPELLANT-CURING
RF: Curing PROPELLANT-HAZARDS

SA: Explosion-Hazards

PROPELLANT-DATA Fire-Hazards
Fuel-Hazards

PROPELLANT-DENSITY Health-Hazards

RF: Density Oxidizer-Hazards
RF: Fuel-Hazards

Hazards
High-Energy-Propellant-Hazards
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Liquid-Propellant-Hasards Propellant-Stability
Solid-Propellant-Hazards S: Fropellant-Stabil

PROPELLANT-IGNIT PROPELLANT-STORAGE
HF: Ignition RE: Storage

Propellant-Ignition
PROPELLANT-SUPPLY

Propellant-Ignition RF: Propellant-Feed
S: Propellant-I gnit

PROPELLANT-SYSTEMS
PROPELLANT-MIXTURE SA: Impulse-Propel-Sys

HF; Mixture
PROPELLANT-TANKS

PROPELLANT-PARAM RF: Tanks
1IF: Propellant-Parameters

PROPELLANT-TECH
Pi-opellant-Parameters HF: Propellant-Technology

3: Propellant-Param
Propellant-Technology

PROPELLANT-PERFORM S: Propellant-Tech
RE: Propellant-Performiance

PROPELLANT-X-9
Propellant-Performance

S: Propellant-Perform PROPELLANTS
SA: Acetylene-Propel

PROPELLANT-PROCESS Aged-Propellants
HF: Processing Aircraft-Fuels

Propellant-Processing Alumizine-Propel
Ammonium-Nitrate

Propellant-Processing B-N--Propellants
3: Propellant-Process Ball-Propellants

Bi-Propellants
PROPELI ANT-RES Ca se-Bonded-Propel

RF: Propellant.-Research Catapult-Propel
Research Colloidal-Propel

Composite-Propel
Propellant-Theeearch Corporal-Propel

S: Propellent-Res Double-Ba cc-Propel
Gelled-Fuels

PROPELLANT-SENSI T Gun-PropellantsSR?;: Pronellant-Sensitivity High-Entergy-Propel
Sensitivity Hybrid-Propellant

JPL-X500
Propellant-Sensitiv~ity Liquid-Propellants

S: Propellant-Sensit Mesa-Type-Propel
Metallized-Propel

PROPELLANT-SPILLS Minuteman-Propel
HF: Decontamination Monopropellants

Nike-Propellatnt
PROPELLANT-ST ABIL Plastic-Propellant

HF: Propellant-Stability Plastisol-Propel

258

I--



Polaris-Propellant PROPYL-ALCOHOL
Reactive-Propel RF: Alcohol
Rocket-Propellant Ethyl-Carbinol
Rover-Fuel
Solid-Propellants PROPYL-NITRATE

RF: Fuels RF: Nitrate

PROPOSALS PROPYLAMINE
RF: Publications RF: Anines

Technical-Proposals
PROPYLENE

PROPULSION SA: Polypropylene
SA: Aerospace-Propuls

Apollo-Propulsion PROTECTION
Booster-Propulsion SA: Corrosion-Protect
Ele tri c-Pro puls Fire-ProtetionGun-Propulsion Oxidation-ProtccteHybrid-Propulsion Thermal-Protection

Hydrogen-PropulsIon-Propulsion PROTECTIVE-COATING

Jet-Propulsion RF: Acid-Resistant-Coatings
Liquid-Propulsion Coatings
Nova-Propulsion Corrosion
Plasma-Propulsion
Rocket-Propulsion PROTECTIVE-STRUCT
Satellite-Propuls RF: Protective-Structures
Solar-Propulsion Structures
Space-Propulsion
Submarine-Propuls Protective-Structures

Ss Protective-Struct
PROPULSION-COSTS

RF: Costs PROTOTYPES

SA: Mock-Ups
PROPULSI ON-RES Models

RF: Propulsion-Research
Research PUBLIC'.TIONS

SSA : Bibliography
Propulsion-Research Indexes

S: Propubiion-hes Management-Reports
Proposals

PROPULSION-SYSTEMS Test-Report
SA: Fuel-Injection Thesis

Jet-Propulsion-Sys

PULSE
Propulsion-System-Be ll-Model-8043 SA: Square-Wave-Pulge

S: BelJ-Model-8043
PULSE-HEIGHT

Propulsion-System-Be ll-Model-31 81
S: Bell-Model-ý191 PULSE-MOTOR

RF: Motors
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PULSE-OPTIMIZATION QUALITY-CONTROL
RF: Optimization SA: Fatigue-Evaluation

Inspection
PULSE-REACTOR RF: Reliability

SA: TREAT
ERF: Reactors QUANTITATIVE-ANAL

RF: Analysis
PULSE-SYSTEM Quantitative-Analysis

PUMPING-SYSTEM Quantitative-Analysis
S: Quantitative-Anal

PUMPS
SA: Boost-Pumps QUANTUM-MECHANICS

Centrifugal-Pumps RF: Mechanics
Cryogenic-Pumps
Feed-Pumps QUANTUM-PLASMA
Impeller-Pumps RF: Plasmas
Jet-Pumps
Piston-Pump QUARTZ
Spoon-Typp-Pump
Turbopumps QUENCH-NOZZLES

RF: Nozzles
PYROGEN-IGNITER

RF: Igniters QUENCH-VALVES
RF: Valves

PYROLYSIS
SA: Linear-Pyrolysis QUENCHING-DISTANCE

PYROLYTIC-CARBON QUIESCENT-AIR
RF: Carbon RF: Air

Carbon-Coatings Atmo sphere
Turbulent-Air

PYROLYTIC-GRAPHITE
RF: Graphite

PYROLYTIC-MATERIAL
RF: Materials R-F-EITERGY

RF: Radiant-Energy
PYROTECHNICS

SA: Flares R-F-GAS-DISCHARGE
Tracers RF: Gas-Discharge

R-F-SHIELDINGi
RF: Shielding

QUALIFICATION-TEST R-F-SPECTROMETER
SAt Fuel-Evaluation RF: Spectrometer
RF: Tests

RADAR

RADAR-ATTENUATION
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RADIAL-FLOW RADIATION-HAZARDS
RF: Flow RF: Hazards

Health-Hazards
RADIAL-SYMMETRY Launching-Hazards

Radiation-Effects
RADIANCE Reactor-Hazards

SA: Spectral-Radiance
RADIATION-LEVELS

RADIANT-ENERGY
SA: R-F-Energy RADIATION-PHENOM
HF: Energy HF: Radiation-Phenomena

Power-Souirces
Radiation-Phenomena

Radiant-Energy-Conversion S: Radiation-Phenom
S: Energy-Conversion

RADIATION-SHIELDS

RADIANT-HEAT-TRANS RF: Shielding
RF: Heat-Transfer

Radiant-Heat-Transfer RADIATION-TRANS
UF: Radiation-Transmission

Radiant-Heat-TransferA: Radiant-Heat-Trans Radiation-Transmission
i: Radiation-Trans

RADIANT-HEATING
RF: Heating RADICALS

SA: Free-Radicals
RADIATION Methyl-Radicals

SA: Emissivity
Gamma-Radiation RADIO
Infrared-Radiation
Ionizing-Radiation RADIO-FREQUENCY
Nuclear-Radiation SA: R-F-
Solar-Radiation U-H-F
Thermal-Radiation
Van-Allen-Belt RADIO-RPOPAGATION

RF: Space-Environment SA: Antennas

RADIATION-ANALYSIS RADIOGRAPHY
RF: Analysis RF: Photography

RADIATION-COOLING RADIOISOTOPES
RF: Cooling RF: Heat-Source

Space-Power-System
RADIATION-DENSITY Thermoelectric-Gen

RF: Density
RADIOLYSIS

RADIATION-EFFECTS
SA: Radiatl.on-Hazards RAIN-EROSION

RF: Erosion
RADIATION-FORC3E
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RAMJET REACTION

SA: Low-Volume-Ramjet SA: Adducts
Chemical-Reaction

RAMJET-ENGINE Combustion-Reaction

RF: Engine Detonation-Reaction
Explosive-Reaction

RAMJET-MISSILFS Gas-Metal-Reaction

RF: Missile Gas-Reactions
Ignition-Reaction

RANGER Interaction
RF: Lunar-Probes Nuclear-Reaction

Space-Probes RF: Interaction

RAPID-BURNING REACTION-CHAMB•R

RF: Burning RF: Chambers

RAPID-HEATING REACTION-CONTROL

RE: Heating RF: Controls

RARE-EARTH-IONS REACTION-ENERGY

RE: Ions RF: Energy

RARE-EARTH-METALS REACTION-KINETICS
3A: Ytbrium RF: Kinetics
RF: Metals

REACTION-MECHA.NI SM
RARE-GAS-CHEII

RF: Chemistry REACTION-MOTOR
Rare-Gas-Chemi--'. Ury HF: Motors

Rare-Gas-Chemistry REACTION-PROCESSES
3: Rare-Gas-Chem

REACTION-PRODUCT
RARE-GAS-COMPOUNDS

SA: Rare-Gas-Fluorides REACTION-RATE

Xenon SA: Catalysts

R.F: Compounds
Gases REACTIVE-ENVIRON

RF: Environment

RARE-GAS-FLUORIDES Reactive-Enviro nment

RF: Fluoride
Rare-Gas-Compounds Reactive-Environment

S: Reactive-Environ

RASCAL
RF: Air-to-Ground REACTIVE-PROPEL

REm: Propellants

RASCHIG-PROCESS Reactive-Propellants

RATE-OF-ONSET Reactive-Propellants
RF: Mechanics S: Reactive-Propel
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REACTOR-ANALYSIS REACTOR-SAFETY

RI: Rover-Project
REACTOR-COOLANT Safety

RF: Coolants
REACTORS

REACTOR-CORES SA: Fast-Reactors
SA: Carbide-Core Fission-Reactor

Jet-Reactcr

REACTOR-DESIGN KIWI-Reactor
RF: .esign Modermted-Reactor

Moving-Bed-Reactor
REACTOR-DISPOSAL Multistage-Reactor

Neutronics
REACTOR-DYNAMICS Phoebus-Reactor

Pulse-Reactor
REACTOR-ENGINE-SYS Rover-Reactor

RF: Nuclear-Engines Solid-Core-Reactor
Reactor-Engine-Systems RF: Power-Sources

Reactor-Engine-Systems REAGENTS
S: Reactor-Engine-Sys RF: Synthesis

REACTOR-EXPERIMENT RECONNAISSANCE
RF: Surveillance

Reactor-Fuel-Materials
S: Reactor-Fuel FiECOVERABLE-BOOST

RF: Boosters
REACTOR-FUEL Recoverable-Boosters

3A; Ceramics
Graphite-Fuel Recoverable-Boosters
Plutonium S: Recoverable-Boost

RF: Fuels
Nuclear-Engines RECOVERY
Reactor-Fuel-Matevials SA: Al-Recovery

Ca-Recovery
REACTOR-HAZARDS Diborane-Recovery

$A: Radiation-Hazards Heat-Recovery
RF: Hazards Sodium-Recovery

Uranium-Recovery
Reactor-In-Flight-Test RF: Abort

8: RIFT
RECTANGULAR-FINS

REACTOR-MATERIALS RF: Fins
RF: Materials

raCTANGULAR-PLATES
REACTOR-PHYSICS WP: Plates

R11: Physics
Rover-Proj oct RECYCLE-SYSTEM

Red-Fuming-Nitric-Acid
S: RFNA
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REDUCING-AGENTS Magnesia
SA: Borohydrides Silica

Thoria
REDUCTION Zirconia

SA; Data-Reduotion HF: Ablation-Materials
Drag-Reduction Materials
Snear-Peduc tion

RF: Synthesis REFRACTORY-ALLOYS
RF?: Alloys

REDUNDANCY
RF: Reliability REFRACTORY-COATING

RF: Coatings
REDUNDANT-CIRCUITS

RF: Electrical-Systems REFRACTORY-COMFOS
RF: Composites

REENTRY Refractory-Composites

REENTRY-STRESS Refracto ry-Composites
RF: Stress S: Refractory-Compos

REENTRY-SYSTEMS 1"EFRACTORY-FIBERS
RF: Fibers

REENTRI-VEHICLES
SA: ASSET-Vehicle REFRACTORY-LINERS
RF: Aerospace-Vehicles RF: Liners

Hypersonic-Vehicle
Vehicles REFRACTORY-METALS

SA; Chromium
REFERENCES Columbium

RF; Bibliography Molybdenum
Ta atalum

REFLECTANCE Tungsten
RF: Absorptance Uranium

Vanadium
REFLECTIVE-COATING Zirconium

HF: Coatings RF: Metals
Coatings-for-Aerospace-

Environment REFRIGERANTS
Thermal-Control RF: Cryocooler-Tech
Thermal-Control-Coatings

REFUELING
REFLECTIVITY RF: Fueling

RF: Emissivity
REFUELING-EQUI P

REFRACTORIES RF: Refueling-Equipment
SA: Alumina

Beryllia Refueling-Equipment
Cermet., S: Refueling-Equip
Chromite
Chromium-Oxide
Graphite
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REGENERATIVE-COOL RELIABILITY
RF: Cooling SA: Failure-Analysis

Regenera Live-Cooling Quality-Control
S~RedundancyS Regenerative-Cooling Saturn-Reliability

S: Regenerative-Cool RF: Failure

REGENERATIVE-HEAT RELIEF-SYSTEMS
RF: Heating SA: Load-Relief-System

Regenerative-Heating

REMOTE-HANDLING
Regenerative-Heating SA: Handling-Devices

S: Regenerative-Heat

RENDEZVOUS
REGENERATIVE-INJEC SA: Docking

RF: Injection RF: Guidance
Reglenerative-Inj ec tion Orbital--Mechanics[ Space-Maneuvering

Regenerative-Injection
S; Regenerative-Injec RENDEZVOUS-PROFILE

REIGNITION RENE-41
RF: Ignition RF: Nickel-Base-Alloy

REINFORCED-FIBERS RESEARCH
RF: Fibers SA: Acetylene-Research

Additives-Research
REINFORCED-GRAINS Aerodynamic-Res

RF: Grains Aerospace-Research
Applied-Research

REINFORCED-LAMINAT Be-Research
RF: Laminates Borohydride-Res

Reinforced-Laminates Ceramics-Research
Chemical-Research

Reinforced-Laminates Controls-Resear.,h
3: Reinforced-Laminat Cryogenic-Research

Explosive-Research
REINFORCED-PLASTIC Injector-Research

RF: Ablation-Materials Light-Metal-Res
Plastics Propellant-Res

Propulsion-Res
REINFORCED-TEFLON Rocket-Research

RF: Teflon Studies
Weapons-Research

RELEASE-MECHANI SM Welding-Research

RESEARCH-EFFORT

26



RESEARCH-ENGINES RESISTANCE-NETWORK
SA: Research-Motors RF: Electrical-Systems
RF: Engines

Research-Motors RESISTANCE-WELDING

RESEARCH-FACILITY RF: Welding

SA: Altitude-Facility RESOLUTION
Laboratories SA: High-Resolution
Test-Facility RF: Optical-Character

RF: Laboratories
Test-Facility RESONANCE

REEACH R SA: Magnetic-Resonance_= "._ -RESEARCH-MOTORS

3A; Research-Engines RESONANT-BURNING
RF: Motors H7: Burning

"Research-Engines
RSAC-RBSRESTARTABLE-MOTOR" •RESEARCH-PROBES R:Mtr

RF: Probes

liD RESTRI CTED-BURNINCIIiRESEARCH-PROcRA FR: Burning

RESEARCH-SATELLITE RETRO-ROCKET
RF: Satellites RF: Rocket

RESIN-BINDERS RETRO-ROCKET-MOTOR
SA: Acrylic-Resin RF: Motors

Polyurethane-Resin Rocket-Motor
RE: Alcohol-Acrylates

Binders REVERSE-FLOW
Epoxide-Resin-Binders RF: Flow
Methoxyethyl-Acrylate

REYNOLDS-NUMBERRESINS RE: Fluid-Flow
SA: Ca-Resinate

Epoxide-Resin RIENA
Laminac-Resin SA: Acid subheadings
Phenclic-Resin IRFNA
Polyester-Resin IWFNA
Polyurethane-Resin Nitrin-Acid

WFNA
RESI STANCE R F: Acids

SA.; Conductivity Anhydrous-Nitric-Acid
Contact-Resistance Liquid-Oxidizers
Corrosion-Resist Red-Fuming-Nittic-Acid
Electrical-Resist
-Impact-Resistance RFNA-AMMONIA
Impedance HF: Ammonia
Oxidation-Resist
Shock-Resistance RFNA-CORROSION

SA: AL-RFNA-Corrosion
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RFNA-Hazard ROCKET-CLUSTER
3: Nitric-Acid-Hazard RF: Clusters

RHENIUM ROCKET-COMPONENTS
RF: Components

RHEOLOGY Rocket-ESystem-Components
RF: Plastic-Flow

ROCKET-EFFICIENCY
RIFT

SA: NERVA-Engine ROCKET-EJECTOR
RF: Reactor-In-Flight-Test RF: Ejectors

RI GEL ROCKET-ENG-INE
RE: Submarine-Missiles SA: Air-Augmented

XSSM-N-6 Scream4 ng
Turborocket

RING-LASER RF: Engine
RF: Lasers

ROCKET-EXHAUST
RIVETED-JOINTS RF: Exhaust

RF: Joints
ROCKET-FUELS

ROCKET SA: Amine-Rocket-n-ins
SA: Air-to-Air Ammonia-Fuels

Air-to-Surface RF: Fuels
Aircraft-Rocket
Artillery-Rockets ROCKET-LINERS
Booster-Rocket PT; Liners
Folding-Fin-Rocket
Gravity-Fed-Rocket PoCKET-MOTOR
Hybrid-Rocket SA: Retro-Rocket-Motor
Impulse-Rocket RF: Motors
Liquid-Rocket
Long-Range-Rocket ROCKET-MOTOR-ABL
Modular-Rocket RE: ABL-X-2514-Al
Monofuel-Rocket ABL-X-254-A2
Nuclear-Rocket
Retro-Rocket ROCKET-MOTOR-BE-l
Sounding-Rockets
Soviet-Rockets ROCKET-MOTOR-CASES
Surface-to-Air RF: Motor-Cases
Surface-to-Surface

ROCKET-NOZZLES
ROCKET-ACCURACY RF: Nozzles

RF: Accuracy
ROCKET-OXIDIZERS

ROCKET-BLAST RF: Oxidizers

ROCKET-CHAMBER ROCKET-PERFORMANCE
SA: Insulation RF: Performance
RF: Chambers
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ROCKET-PISTOL ROTATING-INJECTOR

RF: Small-Arms RF: Injectors

ROCKET-POWER-PLANT ROVER
RF: Power-Plants SA: Phoebus-Reactor

REF: Ballistic-Missile
ROCKET-PROPELLANT Nuclear-Vehicles

RF: Propellants
ROVER-FUEL

ROCKET-PROPELLED RF: Burn-Leach-Process
RF: Aircraft-Engines Fuels

S---- •Propellants

ROCKET-PROPULSION
RF: Propulsion ROVER-PROJECT

SA: Neutronics
ROCKET-RESEARCH Nuclear-Safety

RF: Research Reactor-Physics
Reactor-Safety

ROCKET-SLED
ROVER-REACTOR

ROCKET-SYSTEM SA: KIWI-Reactor
NERVA-Engine

Rocket-System-Components Phoebus-Reactor
S: Rocket-Components RF: Reactors

ROCKET-TECHNOLOGY RUBBER
SA: Chlorinated-Rubber

ROCKET-TESTING GR-S-Rubber
RF: Tests Silicone-Rubber

RF: Elastormers
ROCKET-THRUST

RF: Thrust RUBBER-COMPOUNDS
RF: Compounds

ROCKET-VELOCITY Elastomeric-Comp.I RF: Velocity
RUBBER-FUEL-BASE

ROCKETSONDE RF: Fuels
RF: Sounding-Rockets

RUBBER-FUEL- DRUMS
ROLL-STABILIZATION RF: Fuel-Drums

RF: Stabilization
RUBIDIUM

ROLLING RF: Alkali-Metals
3A: Sheet-Rolling Light-Metals
RF: FormingS~RUBY-LASER

ROTARY-SCREAMING RF: Lasers

RF: Oscillations
Screaming RUN-AWAY-PHENOMENA

RF: Burning-Rate-Con
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RUTILE SAINT
RF: Satellite-Inspection-System

SALICYLATES
SA: Sodium-Salicylate

SAFE-LIFE
RF: Aging SALTS

Propellant-Deterio SA: Amine-Saits
Fused-Salt

SAFETY Lead-Salts
SA: Chemical-Safety Mercuric-Salts

Combustion-Safety Nitrate-Salts
Fa zard-Contro l
Missile-Safety SAM-N-6
Nuclear-Safety S: Talbs
Reactor-Safety
Stowage-Safety SANDWICH-CYLINDER

RF: Abort RF: Cylinders
Accidents
Hazards SANDWICH-MATERIALS

mRF: Materials
SAFETY-ANALYSI S

RF: Analysis SANDWICH-PANELS
RFt Panels

SAFETY-DEVICES
SA: Ejection-Seat SANDWICH-SHELLS

RF: Shells
SAFETY-MANAGEMENT

RF; Mainagement SARAN-FILM
RF: Film

SAFETY-NEUTRONI CS
RF: Rea-itor-Safety SATELLITE-BASES

RF: Bases
SAFETY-PIRECAUTIONS

SA: Accident-Hazards SATELLI7E-CONTROL
Antidotes RF. Attitude-Control
Blood-Serum Control-Systems
Decontamination Spacecraft-Control
Fire-Protection
Hazard-Control Satellite-Inspection-System
Leak-Detection S: SAINT
Vapor-Detection
Warning-Devices SATELLITE-ORBITS

m HF: Accident-Hazards RF; Orbits

SAFETY-PROCEDURES SATELLI TE-PROPULS
RF: Propulsion

SSAFETY-PROGRaMS Satellite-Propulsion
SA: Flight-Safety-Frog

Satellite-Prooplsion
3: Satellite-Propuls
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SATELLITES SCOUT

SA: Earth-Satellites RF: Boosters
Evasive-Satellite
Research-Satellite SCREAMING

VF: Orbital-Vehicles SA: Rotar-y-Screaming
Space-Stations HF: Rocket-Engine

aSATURN SCREAMING-TENDENCY
lF: Apollo

Boo:sters SCRUBBING
SA: Chemical-Scrubbing

SATURN-COSTS
RF: Costs SEALANTS

3ATUIN-D61UNRF: Adhesives

RF: Design SEAL-DESIGN4
RF: Design

SATURN-LOX-TANK
RF: LOX-Tanks SEALED-FOAM

HF: Foamis
SATUPJR-MISI1ONS

IV: Space-Missions SEALS
SA: Chamber.-Seals

SATURN-PAYLOAD Cryogenic-Seals
HF: Payload Elastic-Seals

Caskets
SATURN-PROBLEMS Lockseal

0-Rings
SATUR14-RELIABILITY RE: Gaskets

RF: Reliability Leakage
Mechanical-Fitting

SCALEUP
SA: Model-Scaleup SECONDARY-FLOW

Process-Scaleup HF:. FlowISCALING SECONDARY-VORTEX
SA: Model-Scaling RF: Vorte,.x

Vehicle-Scaling

SCALING-CRITERIA HF: Ground-Support
Servicing-Trailer

SCALING-PROCEDURES
SEMI-TRA ILEF&-TANKS

SCANDIUM HF: Tanks
RF: Light-Metals

SEMICONDUCTIVITY
SCATTERERS _VF: Conductivity

RF. Absorber
SEMICONDUCTORS

SCHOCH-PROCESS
RE: Acetylene
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SENSITIVITY SHEAR-PROFERTIES
SA: Compression-Sensit

Desensitization SHEAR-REDUCTION
Detonat-ion-Sensit RF: Reduction
Explosive-Sensit5 Ignition-Sensit SHEET-ALLOYS
Impact-Sensitivity RF: Alloys
Misston-Sensit
Notch-Sensitivity SHEET-tETALS
Propellant-Sensit RF: Metals
Shock-Sensitivity
"Temperature--Sensit SHEET-ROLLING
Thermal-Sensitiv RF: Rolling

RF: Hazard-Class
SHEET-ROLLING-PROG

SENSITIVITY-STUDY RF: Sheet-Rolling-Program
RF: Studies

Sheet-Rolling-Program
SERGEANT S: Sheet-Rolling-Prog

RF: Surface-to-Surface
SHEETS

SERVICING-EQUIP SA: Be-Sheets
RF: Ground-S.-pport Data-Sheets

Servvcing-Equipnent Thin-Sheets
Titanium-Sheet

Servicing-Equipment Tungsten-Sheet
S: Servicing-Equip

SHELL-MEMBRANES
"z~~ir u KV 1 NG-T RA 1LER HF: Membranes

SA: Semi-Trailer
SHELL-STRUCTURES

SERVO-VALVES RF: Structures
IRE: Servomechanisms

Valves SHEELS
SA: Cylindrical-Shell

SERVOMECHANISMS Elastic-Shells
SA: Servo-Valves Ellipsoidal-Shells
RF: Controls Pressurized-Shells

Sandwich-ShellsSHAPED-CHARGES Tapered-Shells

SA: Cone-Charges Theory-of-Shells
RF: Solid-Propellants Thin-Shells

SHEAR SHELLS-OF-REVOLUT
RE: Forces RF: Bodies-of-Revolut

Shells-of-Revolution
SHEAR-DISTORTION.

Shells-of-Revolution
SHEAR-FLOW S: Shells-of-Revolut

RF: Flow
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SHIELD SHORT-TIME-CREEP
SA: Heat-Shields RF: Creep
RF: Absorber

SHRI KE
SHIELD-MATERIALS RF: Air-to-Ground

SA: Heat-lhield-)ýtls

FF: Absorbent SiUFT -2-VA LE
Absorbvnr RF: Valves

SHIELDING SIDEWINDERI
SA: R-F-Shielding RF: Guided-Missiles

Radiation-Shields

SILICA
SHILLELAGH RF: Refractories

RF: Tactical-Missilee SILICA-GEL

SHOCK RF: Gels
SA: Ground-Shook

Liunching-Shock SILICON
Load-Relief-System RF: Light-Metals
Temperature-Shock
Thermal-Shock SILICON-ADDITIVES

RF: Additives
S11OCK-ABSORRTR

RF: Absorber SILICON-BORIDE
RF: Borides

SHOCK-ATTENUATION
RF- Detonation 9ILICON-CARBIDE

RF: Carbides
SHOCK-HAPDENING

RF: Explosive-Forming SILICONE-RUBBER
RF: Rubber

SHOCK-I SOLATION
SA: Elastic-Systems SILOS

R F: Launch-Sites
SHOCK-RESISTANCE

RF: Resistance SILVER

SHOCK-SENSITIVITY SILVJER-CATALYST
RF: Sensitivity RF: Catalysts

SHOCK-TUBE SILVER-NITRATES
RF: Tube FF: Kitr.ttes

SHOCK-TUNNEL SI-,ULATION
RF: Wind-Tunnel SA: Altitude-Simulat

Artificial-Environ
ShOCK-WAVE Flight-Simulation

RF: Waves Thermal-Modeling
RF: Models

Test-Methods
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SIMULATION-METHODS SNAP
RF: Auxiliary-Power

SIMULATORS Nuclear-Power
BA: Environxnent&l--Chaf Systems-for-Nuclear-Auxiliary-

FF: Test-Equipment Power

NI7 ING SNARK
,iF: Alloying-Process RF; ICBM

SKT-•-FRICTION SODIUM

RF: Friction RF: Alkali-Metals
Light-Metals

SKYBOLT
Hf: Air-Launched SODIUM-ACETYLIDES

RF: Acetylides

3LI PSTREAM
RF: Aerodynwics SODIUUM-AMIDE

Air-Stream RF: Anides

SLO SHING SODIUM-AZIDE

SA: Fluid-Oscillations RF: Azides
Fuel-Motion
Fuel-Oscillations SODIUM-AZI DE-GRAIN

RF: Fluid-Slosh RF Grains

SLOW-COMBUSTION SODI UM-BORATE
RF: Combustion RF: Borates

SLUDGE-FORMATION SODIUM-BOROHYDRIDE
RF: Formation RF: Bcrohydrtdes

SLURRY-FUELS SODIUM-CARBIDE
RF; Fuels RF: Carbides

Slush-Hydrogen SODIUIM-CARBONATE
S: Fydrogen-Slvsh RF: Carbonates

SMILL-AR4S SODIUM-CHLORIDE

SA: Rocket-Pistol RF: Chlorides
.V: Weapons SODILIM-FLUOBORATE

S•DKELESS-JATO RF: Flvoborate
HF: JATO SODI JM-HYDRIDE

24OKELESS-PROFEL RF: Metal-Hydrides

RF: Smokei.•. 1-PFr1.pellefnts
Solid-Pror •llants SCDIUM-HYDROXIDE

RF: Hydroxides
Smokeless-Propellants

S: Smokeless-Propel SODIUM-METABORATE
RF: Metaborate
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SODIUM-NITRATE 31olid-Propellant-Hazards

RI': Nitrate S: Prope*llnrit-Hazards
SODIUM-REACTICNS SOLID-FROPELLANTS

SRF: Chemical-Reaction SA: Aircraft-Fuels
ARCITE-368

SODIUM-RECOVEPY ARCOCEL-333E
RF: Recovery ARCOCEL-365

Asphalt
SODIUM-SALT CYLATE. B-N-H--Propellants

RF: Salicylates Pellets
Propellant-Grains

SDDIUM-STA}[NATE Shaped-Charges
RF; Stannates smokeless-Propel

Solid-Oxidizers
SCLAR-ENERGY Sponge-Propellant

RF: Energy RF: Fuels
Power-Sources Propellants

SOLAR-FILARES SOLID-SOLUTIONS
R.F: Space-Environment RF: Solutions

SOLAR-HEATING SOLID-STATE
PFF: Heating

SOLIDS
SOLAR-PROPULSION

RRF: Propulsion SOLUBILITY
SA: Diborene-Solubil

SOLAR-RADIATION
RPE: Radiation SOLUTIONS

SA: Chemical-Solutions
SOLAR-SIMITLATION Heat-of-Solution

SA: Carbon-Arc-Lamps Liquid-Solutions
RF: Environmental-Test Numerical-Solution

Solid-Solutions
SOLI D-BORUAE

SOLVENT-NEDIA
SOLID-CORE-REACTOR

RE: Reactors SOLVENTS
SA: Organic-Sclvents

SOLID-OXIDI ZERS
SA: Ammoniina-Nitrate SONIC-ENERGY

Ammonium-Perchlor RF: Energy
Li-Perchlorate
Pellets SORPTION
Potassium-Nitrate SA: Absorption
Potassium-Per-nlor Adsorption

RF: Oxidizers

Solid-Propellants SOUND
SA: Acoustics
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SOUND-DISPERSION SPACE-MATERIALS
RF: Materials

SOUND-VELOCITY

RF: Veloci y SPACE-WISS1ONS
SA: Lunar-Missions

SOLNDING-RCCK TS Saturn-Missions
SA: Arcon RF: Manned-Missions

Iris
Rocketsonde SPACE-NAVIGATION

RF: Rockets SA: Orbital-Mechanics
RF: Navigation

SOURCE
SA: Energy-Sources SPACE-PATROLS

Error-Sources RF: Active-Defense
Ion-Source Manned-Missions
Ionization-Sources
Power-Sources SPACE-POWER-SYSTEM
Thermal-Source SA: Radioisotopes

RF: Power-Systems
SOVIET-ROCKETS

RF: Rocket SPACE-PROBES
SA-GSA: Able-l-Project
SPACE-AGE Juno

Mariner
SPACE-BIOLOGY Ranger

RF: Bioastronautics Surveyor
Voyager

Space-Docking RF: Probes
S: Docking

SPACE-PROGRAMS
SPACE-ENVIRONMENT

SA: Radiation SPACE-PROPULSION
"Solar-Flares SA: Squid
Vacuum-Environment RF: Propulsion

RF: Aerospace-Environment
Environment SPACE-SCIENCES

SA: Aerospace-Research
SPACE-EXPLORATION Bioastronautics

Orbital-Mechanics
SPACE-LABORATORIES

RF: laboratories SPACE-STATIONS
SA: Satellites

SPACE-MAINTENANCE
RF: Maintenance SPACE-SYSTEMS

SPACE-MANEUVERING SPACE-TECHNOLOGY
SA: Docking

Interception Space-Vehicles
Rendezvous S: Spacecraft
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SPACECRAFT SPECTRA
SA: Apollo SA: Borane-Spectra

Manned-Vehicles Emlssion-Spectra
Unmanned-Vehicles Flame-Spectra

KF: Aerospace-Vehicles Infrared-Spectra- !Space-Vehicles Mass-Spectra

SA: Vibration-Spectra .
SPACECRAFT-CON "ROL

SA: Satellite-Control SPECTRAL-ANALYSIS
RF" Control-Systems RF" Analysis

SPACECRAFT-COSTS SPECTRAL-E- TTANCE
RF: Costs RF: Emittance

t3 SPACECRAFT-ENGINES SPECTRAL-OPACITIES
RF: Engine RF: Opaci ties

SPALLATION SPECTRAL-RADIANCE
RF: Nuclear-Reaction RF: Radiance

SPARK-EROSION SPECT OGRAPHY
RF: Machining SA: Mass-Spectrography

SPARK-IGNITION SPECTROMETERI RF Ignition SA: Mass-Spectrometer
R-F-Spectrcmeter

SPARK-SOURCE Vapor-Detection
RF; Instruments

SPAILKS
* SA: Electric-Sparks SPECTROMETRIC-ANAL

RF: Analysis
SPARROW Spectrometric-Analysis

RF: Air-to-Air
Spectrometric-Analysis

SFECIFI C-,,J7P.CY S: Spectrometric-Anal
RF: EnergyI SPECTROMETRY

SPEC IFI C-GRAVI TY
RF: Gravity SPECTROPHOTOMETERS

RF: Instruments
SPECIFIC-HEAT

RF: Heat SPECTROSCOPY
SA: Flame-Spectroroopy

SPECIFIC-IMPULSE Tnfrared-Spectros
RF: Acetylene

SPECTRUM-ANALYZER
SPECIFIC-WEIGHT RF: AnalyzersS~RF: Weight

SPECIFICATIONS
RF: Standards
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SPEED SPRAYS
SA: Detonation-Speed SAM Aerosols

Flame-Speed Atomized-Fuel* High-Speed Burning-Sprays
Transonic-Speeds
Velocity SQUARE-WAVE-PULSE5RF: Velocity RF: Pulse

S-SPHERES SQUID
SA: Hemispheres RF: Space-Propulsion

Inflated-Sphere
Liquid-Spheres SS-AFC-77

RF: Stainless-Steelk SPhERICAL-SHELLS
RE: Shells SST

RF: High-Speed-Aircraft
SPIKE-NOZZI-MOTOR Supersonic-Aircraft

SA; Leapfrog Supersonic-Transports
RF: Motors Transports

• •SPIN-DYIIAMICS STABILITY

SPONGE-PROPELLANT SA: Chemical-StabilityS- SPNGE-HDPELANTDynamic-Stability

RF: Solid-Propellants Elastic-Stability
Flame-Stability

SPONTANEOUS-IGNIT Flow-Stability
RF: Ignition Instability

Spontaneous-Ignition Longitudinal-Stab
Oxidizer-Stability

Spontaneous-Ignition Ozone-Stability
5: Spontareous-Ignit Static-Stability

Storage-Stability
SPOON.-TYPE-pUM1 b Temoerature-Stabi]

RF: Pumps Thermal-Stability

S -O SIVehicle-Stability S• SPRAY-COMBUSTION
RF: Combustion STABILITY-ANALYSIS

SPRAY-COOLED 
RF: Analysis

RF: Cooling STABILITY-GRADING

SPRAY-FORMATION STABILI Y-LIMITS
SA: Atomization
RF: Formation STABILITY-TESTS

RE: Tests
SPRAY-IGNITION 

T ION
RF: Ignition STABILIZATION

SA: Roll-Stabilization
SPRAY-INJECTOR

RF- Injectors STABILIZERS
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STAGED-COMBUSTION STATI G-PRESSURE
RF: Combustion RF: Pres.sure

STAGNATION-TEMP STATIC-STABILITY

RF: Stagnation-Temperature RF: Stabl'ity
Temperature

STATI C-TEST-FI RING
Stagnation-Temperature RF: Eagine

S: Stagnation-Temp Motors
":;st-Firing

STAINLESS-STEEL
SA: SS-AFC-77 STATISTICAL-DESIGN
RF: Alloys RF: Design

Steels
STATISTICAL-STUDY

STAIL RF: Studies

STALL-LIMITS STATISTICS

STA1NDARD-ATMOS STEADY-STATE-BURN
RF: ARDC-Model-Atmosphere RF: Burning

Atmosphere Steady-State-Burning
Standard-Atmosphere

Steady-State-Burning
Standard-Atmosphere S: Steady-State-Burn

S: Standard-Atmos

STANDARtDIZATION RF: Acids

STANDARDS STEEL-AISI-1020
SA: Specifications

Welding-Standardo STEEL-AISI-4130

STANNATES STEEL-CASTING
SA: Lead-Stannate RF: Casting

Sodium-Stannate
STEEL-PLATES

Star-Grains RF: Plates
S: Cruciform-Grains

STEELS

STAR-TRACKERS SA: Carbon-Steel
RF: Guidance Cold-Worked-Steels

Low-Alloy-Steel

STARTER-MOTOR Maraging-Steels
R1: Motors Stainlesq-Steel

Tool-Steel
STARTING-FLOW RF: Alloys

RF: Flow

STEERING-MOTOR
STARTING-FLUID hF: Motors

RF: Fluids
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S¶TERILIZATION STRENGTH
SA: Thermal-Steriliz SA: Compressive-Streng

Fatigue-Strength
STORABILITY Fracture-Toughness

High-Strength
STORAGE Impact-Strength

SA: Acid-Storage Medium-Strength
Chlorine-Storage Tensile-Strength
FNA-Storage Yield-Strength
Helium-Storage
Hot-Storage STRESS
Missile-Storage SA: Biaxial-Stress
Propellant-Storage Reentry-Stress
Tanks Thermal-Stress

STJRAGE-DRUMS STRESS-ANALYSIS
RF; Drums RF: Analysis

STORAGE-FACILITIES STRESS-CORROSION

RF: Corrosion
STORAGE-PRI'?ifRTIES

STRESS-EFFECTS
STORAGE-STABILITY

RF: Stability STRESS-FIELDS4.

STO RAGE-SYSTEM STRESS-GAGE
RF: Gages

STORAGE-TANKS
RF: Tanks STRESS-INTERACTION

STORAGE-TEST STRESS-RUPTURE
RF: Test RF: Fracture

STOWAGE-SAFETY STRETCH-FORMING
RF: Safety RF: Forming

STRAIN-AGING STROBE-CONTROL
RF: Aging RF; Ct~jieit.afi

Controls
STRAIN-GAGE

RF: Gages STRONTIUM
RF: Light-Metals

STRAIN-RATE
SA: High-Strain-Rate STRUCTURAL-ANAL

RF: Analysis
STREAMLINED-BODIES Structural-Analysis

SA: Drag
Strpeotural-Anan !yi

S: Structural-Anal
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STRUCTURAL-DESIGN Flow-Studies
RF: Design Graphite-Studies

Ignition-Studi es

STRUCTURAL-JOINTS Infrared-Studies
RF: Joints Kinetic-Studies

Logistics-Studi-es

STRUCTURAL-LAMTNAT Low-Temp-t•tudies

RF: Laminates Mockup-StudicFt
Structural-Laminates Optical-Studies

Parametric-Studies

Structural-Laninates Sensi Livity-Study

S: Structural-Laminat Statistical-Study
4 Tests

STRUCTURAL-METALS Themal-Studies

RF: Metals RF: Research

STRUCTURAL-PLASTIC STYRENE

RF: Plastics SA: Polystyrene

STRUCTURES STYRENE-MONOMER
SA: Aerospace-Structur RF: Monomers

Aircraft-Structure
Be-Structures SUBASSEMBLIES
Chemical-Structure SA: Engine-Subassembly

Clustering-Struct
Crystal-Structure Subatmo spheric-Pressure

Cylinder-Structure S: Low-Pressure
Dynamic-Response
Elastic-Structures SUBCOOLED-WATER

Honeycomb-Struct RF: Water
Metal-Column
Molecular-Struct SUBMARINE-NI SSILES

"Plates SA: Polaris

Protective-Struct RIGEL
Shell-Structures RF: Missile

STUDIES SUBMARINE-POWER
SA: Aging-Study RF: Power

Animal-Studies
Ballistic-Studies SUBMARINE-PROPULS
Borane-Studies RF: Propulsion

Cavitation-Studies Submarine-Propulsion

Coating-Studies
Combustion-Studies Submarine-Propulsi on

Corrosion-Studies S: Submarine-Propuls

Design-Studies
Detonation-Studies SUBMARINES
Diffuser-Studies RF. Undersea-Warfare
Engine-Studies
Enzyme-Studies SUBSONI C-FLOW
Flame-Studies
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SSUBSYSTE1mS SUpERSONIC-NOZ ZLE
SSA: Engine-Subsystem RF: Nozzles

S-•--•=Vehicle-Subsystems
__ • ,Supersonic-Transports

SSULFATE-WOOD-PULPS S S
SRF: NitrocelluloseSU F C - FE TS~~~~~Wood-PulpsSUAC-FET

SSULFIDES SURFACE-TEMP
SSA: Antimony-Sulfide RF: Surface-Temperature

SMetal-gu] fides Temperature

S~Polysulfide
Surface-Temperature

•iSULFURS : Surface-Temp

SSULFUR-COMPOUNDS SUTRFACE-TENSION

S~RF: Compounds
SS3URFACE-T0-AIR

• •SULFURIC-ACIDSA ao
• RF : Acids Tartar

-• Terrier
- SUPER-FUELS RF: Missile

i.RF: F-uels Rocket

•-=• SUERALOYSSURFACE-TO-SURFACE
•i ~~~SA: Highstrength-Alloy A Liteoh

SNonferrous-Alloys Polaris
-]"RF : Alloys Sergeant

!• Titan

Superatmospheric-Pre ss, re RF: Missile
" S: Atmospheric-P.'es3 Rocket

Pressure SURVEILLANCE
SA: Intercept-System

SSUPERCONDUCTORS Re connais sance
RF: Conductors RF: Active-Defense

Global-Surveillance

Supersonic-Aircraft SREO
S: SSTRF: Lunar-Probes

SUJPERSONIC-DRAG Space-Probes

RF: Drug SUSPENSIONS

SUpERSONIC-FLIGHT SA: Emulsions
RF: Flight RF: Colloidal-Suspensions

High-Mach-Number
Hlgh-Speed-Flight SWEAT-COOLING

RF: Cooling

SUPERSONIC-FLOW SMOI

dRF:w FlwSMOI

k: Egeu t RF: Symposium

VehcleSusysemssuersnicTrns8rt
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Symposium TALIANI-TEST
S: Symposia RF: Tests

SYNTHESIS TALOS
SA: Chemical-Synthesis SA: Typhon

Low-Temp-Synthesis RF: Bumblebee-Project
Reagents SAM-N-6
Reduction Surface-to-Air

SYNTRETIC-CHEM TANK-DEUIGN
RF: Chemistry RF: Design

Metallo-Organic-Chemis try
Synithetic-Chemistry TANK-,DEVELOPMENT

SSynthetic-Chemistry TANK-DRAINAGE
S: Synthetic-Chem

TANK-LINERS
SYSTEM-CONSID RF: Fuel-Tanksi •RF; Considerations Liners

S~Human-Factors

.System-Considerations TANK-MATERIALS
RF: Materials

System-Considerations SS: System-Consid TANK-OUTLET

SYSTEM-DESI GN TANK-TIE3TS
RF: Design RF: Tests

SYSTEM-COSTS TANKAGE
RF: Costs

RF: ostsTANKAGE-PPDGRAM

SYSTEMS-ANALYSIS
BY, Analysis TANKS

SManagement SA : Acid-Tanks

Al-Tanks
Systems-for-Nuclear-Auxiliary-Power Auxiliary-Tanks

8: SNAP Containers
Cryogenic-Tanks
Cylindrical-Tanks
Drop-Tanks
Drums

TACTICAL-MISSILES Expulsion-Tank
SA: Condor Feed-Tanks

Maverick Fuel-Tanks
Shillelagh Insulated-Tanks

RF: Missile Light-Weight-Tanks
LOX-Tanks

TACTICAL-SYSTEMS Nitrogen-Tanks
RF: Limited-Warfare Plastic-Tanks

Pressure-Vessels
Propellant-Tanks
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Semi-Trailer-Tanks Combustion-Temp
Storage-Tanks Critical-Temp
Titani"r -Tanks Cryogenic-Temp

Welded-Tanks Cyclic-Temperature
-F: Storage Elevated-Temp

Flame-Temperature

TANTALUM Fuel-Temperature
RF: Refractory-Metals High-TemperatureTgnition-Temp

TANTALUM-ALLOY Low-Temperature

RF: Alloys Melting-Temp
Stagnation-Temp

TANTALUM-BORIDE Surface-Temp

RF: Borides Variable-Temp
Wall-Temperature

m TANTIALUM-CARBIDES

REF: Carbides TEMPERATURE-COEF
RF: Coefficients

TANTALUM-DIAPHRAGM Temperature-Coefficien Ls

HF: Diaphragms Temperature-Coefficients

TAPERED-CHANNEL S: Temperature-Coef
HF: Channel TEMPERATURE-CON

TAPERED-SHELLS RF: Control-Systems
RF: Shells Temperature-Control

TARTAR Temperature-Control
RF: Surface-to-Air S: Temperature-Con

TARTAR-PLENUM-CIIAM TEMFERATURE-MEAS
RF: Chambers SA: Calorimeter

Tartar-Plenum-Chamber Thermocouple
RF- Temperature-Measurement

Tartar-Plenum-Chamber

S: Tartar-Plenum-Chain Temperature-MeasurementI S: Temperature-Meas

Technical-Proposals
S: Proposals TEMPERATURTt-PROFIL

RF: Temperature-Profiles

TEFLON
SA: Reinforced-Teflon Temperature-Profiles

S: Temperature-Profil

TELEMETRY
RF: Communications TEMPERATURE-RANGE

TEMPER..PA.IE TEMPERATURE-RATE
SA: Air-Temperature

Ambient-Temp TEMPERATURE-SENSIT
Burner-Tip-Temp RF: Sensitivity
Burning-Temps 'emperature-Sensitivity
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Temperature-Sensitivity TEST-DATA
S: Temperature-Sensit

TEST-EQUIFMENT
TEMPERATJRE-SHOCK SA: Altitude-Test-Cell

RF: Shock Altitude-Test-Cham
Simulators

TEMPERATUHE-STABIL Test-Stands
RF: Stability

Temperature-Stability TEST-FACILITY
SA: Altitude-Facility

Temperature-Stability Laboratories
S: Temperature-Stabil Research-Facility

RF: Laboratories
TEMPERATURE-SURVEY Research-Facility

TENSILE-PROPERTIES TEST-FIRNG

SA: Static-Test-Firing
TENSI LE-RUPTURE

TEST-METHODSTENSILE-STRENGTH SA: Simulation
RF: Strength

TEST-MI SSIONS
TENSILE-TESTS RF: Mlissions

RF: Tests
TEST-PROCEDURES

TENSIOMETERS
RF: Instruments TEST-PROGRAM

TENSOR-AN'ALYSIS TEST-PROJECTS
RF: Analys is

Theory-of-Shells TEST-REPORT
RF: Publications

TERMINAL-BALLI STIC
iRF: Ballistics TEST-RESULTS

TERMINAL-GUIDANCE TEST-SPECIMENS
RF: Guidance

TEST-STANDS
TERNARY-FHASE RF: Test-Equipment

TERNARY-SYSTEMS TEST-VEHIICLES
TERRIER RF: Vehicles

RF: Surface-to--Air TESTS

SA: Accelerated-Tests
TERRIER-BOOSTER Acceleration-Tests

RF: Boosters Acetylene-Tests
Al-Tensile-Tests

TEST-CELLS Altitude-Tests
SA: Altitude-Cells Ballistic-Test

Combustion-Tests
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Component-Tests THEORETICAL-ANAL

Compression-Tests Rr: Analysis

Cooling-Tests Theoretical-Analysis

Corrosion-Testing
Demonstration-Test Theoretical-Analysis

Detonation-Tehts S3: Theoretical-Anal

Engine-Testing
Environmental-Test Theoretical-

F low

Explosive-Tests 3: Flow-Theory

Fatigue-Tests
Feasibility-Test THEOIY-OF-ShILL
Flight-Tests SA: Tensor-Analysis
Fuel-Tests RF: Shells

Full-Power-Run
Heating-Tests THERMAL-ANALYSIS

Ignition-Tests RF: Analysis

Injector-Tests
Module-Tests THERMAL-BARRIER

Nuclear-Tests
pe.formance-Tests THERMAL-CONDUCT

Porosity-Test RF: Air

Qualification-Test Heat-Conduc tivitY

Rocket-Testing Thermal-Conductivity

Stability-Tests Therml-!ConductivtY

Storage-Test Therma-ondutiv t
Taliani-Test 3: Thermal-Conduct
Tank-Tests T
Tensile-Tests THERMA elCONTROL

Vibration-Tests SA: Reflective-Coating

Vortex-Tests RF: Control-Systems

Welding-Test
F: StudiesThermal-Control-Coatings

3 S: Reflective-Coating

TETRA.BORPA
RF: Borane THERMA-DATA

E.DTHERMAL-DECOMPS~TETRABORI DE RF: eopsto

P2: Borides h e:lDecomposition
Thermal-Decompositio n

TETRAFLUORIDE Thermal-Decomposition
HF: Fluoride S: Thermal-DecomP

• TETRANITHATE
HF: Nitrate THERMAL-DEGRADAT
SRF: Degradation

TETRAZOLFS 
Thermal-Degradation

TEZIUMI 
Thermal-Degradation

3: Thermal-Degradat
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THERMAL-DIFFUSION THER4AL-SOURCE
RF: Diffusion FY: Source

TEERMAL-EFFECTS THERMAL-STABILITY-

RF: Stability

fliE&MAL-EiNVIRON
RF; Environment THERMAL-STERILIZ

rhpermal-Environment RF: Sterilization
Thermal-Sterilization

THERMAL-ERCSION
RF: Erosion Thermal-Sterilization

s: Thermal-St el-11-
RF: Expansion THERMAL-STRESS

eTHERMAL-EXPLOSIONS
RF: Explosion THERMAL-STUDIES
: l oRF: Studies

THERM-ki,-I GNITION

RF: Ignition THERMAL-UPDRAFTRF: Updraft

THERMAL-MODELING

RF: Simulation THERMIONIC-POWER
RF" Power *1

THERMAL-OXIDATION
RF: Oxidation THERMOGHEýISTRY

"RF: Chemistry

THERMAL-PERFORM
RF: Performance THERMOCOUPLE

Thermal-Performance RF: Temperature-Meas

Thermal-Performance THERMODYNAMIC-ANAL

S: Thermal-Perform hF: Analysis

i~l THERMAL-PROTECTION Thermod-n -lysis
RF: Coatings Thermodynamic-Analysis

Insulation S: Therriodynamic-Anal
Protection TBERMODYNAMIC-FUNC

THERMAL-RADIATION RF: Functions

RF: Radiation Thermodynamic-Functions

THERMAL-SENSITIV Thermnodynamic-Functions

RF: Sensitivity s: Thermodynamic-Func

Thermal-Sensitivity THERMODYNAMIC-PROP

Thermal-Sensitivity RF: Thermodynamic-Properties

S: Thermal-Sensitiv
Thermodynamic-Properties

T}IEHMAL-SHOCK S: Thermodynamic-PrOP

RF: Shock
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THEFGODYNAMI1C3 THROAT-EROSION
SA: Aerothermodynamics RF: Erosion

Entropy
RF: Aerothermodynamics THROAT-THROTTLING

RF: Throttling
THERMOELECTRIC- GEN

SA: Radioisotopes THROATS
RF: Genermtors SA: Nozzle-Throats

Thermoelectric-Generator

THROTTLE-VALVE
Thermoelectric-Generator RF: Valves

S: Thermoelectric-Gen

THROTTLING
THERMOELEMENTS SA: Injector-Throttle

Throat-ThrottlingTHER1OJET-ENGINE

RF: Engine THRUST

SA: Dual-Thrust-Motor
THE RMOLUMINE SCENCE High-Thrust

RF: Luminescence Injector-Thrust
Low-Thrust

Thermonuclea:-Propulsion Microthrust
S: Nuclear-Propulsion Optimum-Thrust

Rocket-Thrust
THERMOPLASTICS Variable-Thrust

RF: Plastics
THRUST--.AUGMENT

THESIS SA: Afterburner
RF! Publications JATO

RF: Thrust-Augmentation
THIN-SHEETS

SA: Coated-Thin-Sheets Thrust-Augmentation
RF: Sheets S: Thrust-Augment

THIN-SHELLS THRUST-CHAMBER
RF: Shells SA: Ablation-Materials

RF: Chambers
THOR

RF" IRBR THRUST-COEFFICIENT
RF: Nozzle-Design

THOR-AGENA

RF: Boosters THRUST-CONTROL
RF: Controls

THOPJA
RF: Refractories THRUST-CYLINDERS

RF: CylindersU THORIUM
THRUST-EFFICIENCY

THREE-BODY-PROBLEM
SA: Perturbation THRUST-MODULATION
RF: Bodies
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THRUST-RATING TNT
S: Trinitrotoluene

TI-3AL-IICR-13V
RF: Beta-Titanium TOLUENE

SA: Trinitrotoluene
"TI-6AL-V RF: Hydrocarbons

RF: Titanium-Alloy TOCL-STEEL

TI-7AL-(3-4))C RF: Steels

RF: Titanium-Alloyi ~TOOLING,

TIG-WELDING
RF: Welding TOOLING-COSTS

;SA Low-Cost-Tooling

TIME-INTERVALS RF: Costs

RF: Accuracy TORPEDO-BOOSTFR

i !TITAN RF: Boosters

Surface-to-Surface TOW-FLIGHT

RF: Flight

TITANIUM
TOWING

TITANIUM-ALLOY
SA: Alpha-TitaniumTOWING-CHANNEL

Beta-Titanium RF: Channel
STI-6AL.-4V TI-7AL- (3-4)MO TOXICITY

HF: Alloys SA: Ammonia-ToxicitySAlAntidotes

TITANIUM-BORIDE 
Be-Toxicity

RF: Borides Blood-Serlum
Borane-Toxicity

TITANIUMCARBIDE Chemical-Safety

RF: Carbides Fuel-Toxicity
Health-Hazards

TITANIUM-CORROSION RF: Health-Hazards
RF: Corrosion OXICOLOG

TITANIUM-MACHINING
RF: Alloy-Machining TRACERS

Machining RF: Ammunition
Pyrotechnics

TITANIUM-SHTOET -
RF: Sheet; TRAJECTORIES

SA: Optimum-Traject

TITANIUM-TANKS
RF:I Tanks TRANSCRIBERSTak

SA: Magnetic-Tave
-- • TI TANOUS-C•YnOR! DE

RF: Chlorides
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TRANSDUCERS TREAT
SA: Digital-Transducer RF: Pulse-Reactor

Forces-ransducer
Nickel-Transducers i'RIAZINF i

HF: Azine
TRANSITION-METALS

RF: Metals TRICHLORIDES
HF: Chlorides

TRAWSMISSION
TRIFLUORIDE

TRANSMI TTANCE RF: Fluoride
RF: Absorptince

TRIETHLYALUMINIJ'M
TRANSMITTERS RF: Aluminum

TRANSONIC-AI RCRAFT TRIMETHLY-AL-HYDRA
RF: Aircraft RF: Aluminum

Trimethly-Aluminum-Hydrazine
TRANSONIC-FLOW

RF: Flow Trimrethyl-Aliuinum-Hydra zine
S: Trimethyl-Al-Hydra

TRANSONIC-SPEEDS
RF: Speed TRIMETHYL-BORATE

RF: Borates
TRANSPARENT-NOZZLE

RF: Nozzles TRINITROTOLUENE
RF: Explosives

TRANSPI RATION-COOL TNT
RF: Cooling Toluene

Transpiration-Cooling
TRITITUM

Transpiration-Cooling RF: Hydrogen-Isotope
5: Transpiration-Cool

TRITIUM-COMPOUNDS
TRANSPORT-PHENOM

RF: Transport-Phenomena TUBE

SA: Al-Tubing
Transport-Phenhomena Flame-Tube

S: Transport-Phenom Fuel-Tubes

Heated-Tube
TRANSPORT-PHOPERT Piston-Tube

RF: Transport-Properties Porous-Tube
Shock-Tube

Transport-Properties Uranium-Tubes
S: Transport-Fropert Vortex-Tubes

TRANSPORTS TUBE-IGNITER
SA: Orbital-Transport RF: Igniters

SST
TUNGSTEN

TRANSPORTATION RF: Refractory-Metals
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TUNGSTEN-ALLOY TWO-BODY-PROBLEM
RF: Alloys SA: PerturbationS, HF: Bodies

TUNGSTEN-BORIDE
RF: Borides TWO-PHASE-FLOW

> PHF : Flow
TUNGSTEN-SHEETRF: Sheets TYPHON

RF: Air-to-Air
TURBINE-FUELS Talos

RF: Fuels

TURBINES
SA: Gas-Turbines

U-11-F
TURBOJET-ENGINE RF: Radio-Frequency

RF: Jet-Engine Ultra-High-Frequency

TU ROPLUMPS UDIMET-500SF;: Pumps RY: Nickel-Base-Alloy'ITURBOROCKET UDt4H3A: Air-Turborocket UF: DImethyl-Hydrazine
RF: Rocket-Engine Unsymmetrical-Dimethylhydrazine

TURBOROCKET-ENGINE ULEXI"E
RE:. Engine

Ultra-High-Frequency
TURBOROCKET-FIEL S: U-H-F

RF: Fuels
ULTRA-HI GH-IMPULSE

TURBULENCE RF: Impulse
SA: Atmosphere

Boundary-Layer Ultra-High-Xmpulse-Propellant-Systems
r Grid-Turbulence 3 : Impulse-Propel-Sys

Updraft
ULTRASONIC-ENERGY

Turbulent-Air RF: Energy
3: Air-Turbulence

CAT ULTRA-LOW-PRESSURE
HI-CAT SA: Vacuum
Quiescent-Air RF: Pressure

TURBULENT-FLAME ULTRASONIC-WELDING
RF: Flames RF: Welding

TURBULENT-FLOW ULTRAVIOLET-ANAL
RF: Flow RF: Analysis

T UI Ultraviolet-Analysis
9TURBULENT-MIXING
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Ultraviolet-Analysis UPPER-ATMOSPHERE
S: Ultraviolet-Anal SA: Ionosphere

RF: Atmosphere
UNCONTROLLED-BURN

RF: Burning URANIUM
Uncontrolled-Burning RF: Refrac tory-Metals

Uncontrolled-Burning URANIUM-DIOXIDE
3: Uncontrolled-Burn

URANIUM-OXIDES

Unconventional-Weapons
3: Weapon-System URANIUM-RECOVERY

Weapons I: Burn-Leach-Process

Recovery
UNDERSEA-WARFARE

SA; Submarines URANIUM-TUBES
RF: Tube

UNDERWATER-EXPLO S
RF: Explosives UREAS

Underwater-Explosives
URETHANE

Underwater-Explosives SA: Polyuurethanes
3: Underwater-Explos

UNMANNED-MI SSIONS
RF: Manned-Missions

VACUUM

UNMANNED-VEHICLES SA: Low-Pressure
RF; Manned-Vehicles Ultra-Low-Pressure

Spacecraft
Vehicles VACUUM-DEGASSING

RF: Degassing
UNSTABLE-BURNING

RF: Burning VACUUM-DEPOSITION
RF: Coatings

UNSTABLE-COMBUST Deposition
SA: Combustion-Instab
RF: Combustion-Instab VACUUM-EFFECTS

Unstable-Combustion RF: Coatings-for-Aerospace-
Environment

Unstable-Combustion
S: Unstable-Combust VACUUM-ENVIRONMENT

RF: Environment

Unsymmetrical-Dimetbylbydraz. ne Space-Environment
5: UDMH

VACUUM-TECHNI QUES

UPDRAFT
* 3A: Thermal-Updraft VACUUM-WELDING

RF: Turbulence RF: Welding
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VALVES VARIABLE-IMPULSE
SA: Cold-Valves RF: Impulse

Gas-Valves
Quench-Valves VARIABLE-TEMP
Servo-Valves RF: Temperature
Shut-off-Valve Variable-Temperature
Throttle-Valve
Venturi-Valves Variable-Temperature
Water-Quench-Valve 5: Variable-Temp

VAN-ALLEN-BELT VARIABLE-THRUST
SA: Argus-Effect RF: Thrust
RF: Radiation

Van-Allen-Radiation-Belt VECTOR--CONTROL
RF; Control-Systems

Van-Allen-Radiation-Belt
S: Van-Allen-Belt VEHICLE-ANALYSIS

RF: AnalysisVANADIUM
RF: Refractory-Metals VEHICLE-DESIGN

RF: DesignVANGUARD
RF: Launch-Vehicles VEHICLE-SCALING

V P RRF: ScalingS~VAPOR
SA: Hydrazine-Vapor VEHICLE-STABILITY

Water-Vapor RF; Stability

VAPOR-BINDING VEHICLE-STP:JCTUJRE

RF: Structures
VAPOR-DEPOSITION

VEHICLE-SUBSYSTEMS
VAPOR-DETECTION RF: Subsystems

RF: Detection
Fume-Control VEHICLES
Launching-Hazards SA: Aerospace-Vehicles
Safety-Precautions Launch-Vehicles
"Spectrometer Manned-Vehicles

Nuclear-Vehicles
VAPOR-DETONATION Orbital-Vehicles

RF: Detonation Reentry-Vehicles
Test-Vehicles

VAPO R-PHASE Unmanned-Vehicles

VAPOR-PRESSURE VELOCITY
SA: FNA-Vapor-Pressure SA: Burning-Velocity
RF: Pressure Exhaust-Velocity

Flow-Velocities
VAPORIZATION High-Velocity

Hypervelocity
VAPORIZERS Impact-Velocity
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Rocket-Velocity VINYL-POLYMERS
Sound-Velocity RF: Polymers
Speed

RF: Speed VINYLATION

VELOCITY-LAG VIRGINIUM
SA: Particle-Lag RF: Alkali-Metals

VELOCITY-PROFILES VI SOELASTICITY
RF: Elasticity

VENTING
VISCOSITY

VENTING-DEVICES SA: Fuel-Viscosity
RF: Flow-velocities

VENTING-EXPERIMENT
VISCOUS-VORTEX

VENTURI-VALVES RF: Vortex
RF: Valves

VOLATILE-ALLOYS
VENUS-PROBES HF: Alloys

SA: Voyager
HF: Probes VOLATILE-LIQUIDS

SA: Acid-Volatility
VERNIER-MOTOR RF: Liquids

RF: Motors
VOLTMETERS

VIBRATION-SPECTRA RF: Instruments
RF: Spectr..

VORTEX
VIBRATION-TESTS SA: Confined-Vortex

RF: Tests Jet-Driven-Vortex
Primary-Vortex

VIBRATIONS Secondary-Vortex
SA: Longi &udinal-Vibra Viscous-Vortex

Missile-Vibration Water-Vortex
Oscillations

RF: Oscillations VORTEX-CONTAINMENT

VINYL VORTEX-CONTROL
RF: Plastics RF: Controls

VINYL-CHLORIDE VORTEX-FLOWS
RF: Chlorides RF: Flow

VINYL-FERROCENE VORTEX-INJECTION
RF: Ferrocene RF: Injection

VINYL-FLASTISOL VORTEX-TESTS
SA: Plastisol-Projcl RF: Tests
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VORTEX-TUBES WAVES
RF: Tube SA: Combustion-Waves

Deflagration-Wave
VOYAGER Detonation-Waves

RF: Space-Probes Shock-Wave
Venus-Probes

WAX S
SA: Candelilia-Wax

WEAPON-SYSTEM
WALL-COOLING SAt Airborne-Alert

RF: Cooling Armament
Arms-Control

WALL-TEMPERATURE Missile-Systems
RF: Temperature WS-

RF: Unconventional-Weapons
WARFARE

SA: Limited-Warfare Weapon-System-Hazards
S: WS-HazardI WARHEAD-WHI GiT

RF: Weight WEAPONS
SA: Artillery

WARHEADS Atomic-Weapons
RF: Weapons Ballistics

Guns
WARNING-DEVICES Nuclear-Weapons

RF: Safety-Precautions Small-Arms
Warheads

WATER RF: Unconventional-Weapons
SA: Heavy-Water

Subcooled-Water WEAPONS-RESEARCH
SA: Gun-Firings

WATER-CONTENT 1W: Research

WATER-FOG WEAR
=• SA: Friction

WATER-MOLECULE RF: Maintenance
RF: Molecule

WEAR-EVALUATION
WATER-QUENCH-VALVE

RF: Valves WEAR-PROBLEMS

WATER-VAPOR WEIGHT
RF: Vapor SA: Engine-Weights

Gross-Weight
WATER-VORTEX Inert-Weight

RF: Vortex Light-Weight
Molecular-Weight

WAVE-GUIDES Payload-Weight
Specific-Weight
Warhead-Weight
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WEIGHT-ANALYSIS WFNA
RF: Analysis SA: Acid subheadings

IRFNA

WEIGHT-PREDICTION IWFNA
Nitric-Acid

WEIGHTLESSNESS RJNA

RF: Bioastronautics RF: Acids
Anhydrous-Nitric-Acid

WELDABILITY Liquid-Oxidizers

SA: Alloy-Weldability White-Fuming-Nitric-Acid

WELDED-FITTINGS WFNA-Hazard
-F: Fittings S: Nitric-Acid-Hazard

WELDED-TANK-JOINTS WHEELS

RF: Joints SA: Inertia-Wheel

WELDED-TANKS WHISKER-GROWTH

RF: Tanks
WHISKERS

WELDING SA: Alumina-Whiskers

SA: A1-Welding Carbon-Fibers

Arc-Welding Iron-Whiskers

Cold-Welding RF: Filaments

Columbium-Welding
Electron-Beam-Weld White-Fuming-Nitric-Acid

Flash-Welding S: WFNA

Fusion-Welding
L: ser-Beam-Weld

1 tng WIND
Plasma-Arc-Welding SA: Cro ss-Wind-Deflect

Resistance-Welding
TIG-Welding WIND-TUNNEL

Ultrasonic-Welding SA: Blowdown-Tunnel

Vacuum-Welding Shock-Tunnel

HF: Joining WIND-TUNNEL-MODELS

WELDING-INSPECTION RF: Models
SA- Al-Welding-Inspect
RF: Inspection WINGS

SA'. Delta-Wings

WELDING-RESEARCH
RF: Research Wire 3: Metal-Wire

WELDING-STANDARDSS•F: Standards WIZARD

WELDING-TECHNIQUES

WOOD-PULPS

WELDING-TEST SA: Sulfate-Wood-Pulps

RF: Tests
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WO HMOLE-BURNING ZFOLITES
RF: Burning

ZERO-G

WS-107A RF: Gravity
SA: Weapon-System Low-G
RE: Atlas Zero-Gravity

WS-133A ZERO-G-CONTROL
SA: Minuteman RF; Cont'ol-Systems

Gravity-Control
WS-321A

SA: Bullpup Zero-Gravity
S: Zero-G

WS-HAZARDS
SA: Accidential-Firing ZINC

Explosion-Hazards RF; Metals
RF: Accident-Hazards

Launchirg-Hazards ZINC-CHLORIDE
RF: Chlorides

WS-SR-199
RF: Penetration-Aids ZINC-COATINGS

RF: Coatings

ZINC-OXIDE

X.-RAY.-DIFFRACTION ZIRCONIA
RF: Diffraction RF: Refractories

X-RAYS ZIRCONIUM
RF: Refractor--Metals

XENON
RF: Rare-Gas-Compounds ZIRCONIUM-BORIDE

RF: Borides
XSSM-N-6

3: RIGEL ZIRCONIUM-CARBIDE
RF: Carbides

ZONING-TECHNIQUES

YIELD-STRENGTH ZUNI
RE: Strength RP: Missile

YOUNGS-MODULUS ZUNI-GRAINS
RF: Elastic-Moduli RF: Grains

Elasticity

YTTRIUM
RF: Rare-Earth-Metals
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Section IV

SUPPRESSED WORD LIST

ABLE AMONG BASED
ABOUT AND BASIC
ABOVE ANNIVERSARY BASIS
ACCEPT ANNUAL BECAME
ACCEPTANCE ANOTHER BECAUSE
ACCOMPANY ANY BECOME
ACCOMPANYING ANYTHING BEEN
ACCORD APART BEFORE
ACCORDING APPARATUS BEGAN
ACHIEVED APPARENTLY BEGIN
ACROSS APPEAR BEGINS
ACTION APPEARING BEHIND
ACTIONS APPENDIX BEING
ACTIVITY APPLICABILITY BELOW
ACTIVITIES APPLICABLE BELIEVE
ACTUAL APPLICATION BENEATH
AD-HOC APPLICATIONS BEST

ADDENDUM APPLIED BESIDE
ADDITIONAL APPLY BETTER

* ADEQUACY APPLYING BETWEEN
ADEQUATE APPROACH BEYOND
ADJUNCT APPROACHING BIG

ADVANCE APPROXIMATE BI-MONTHLY
ADVANCED APR BIMONTHLY
AFFECT APRIL BOOK
AFFECTED ARBITRARY BOTH
AFFECTING ARBITRARILY BOUNDED
AFFORDING ARE BRIEF
AFTER AREA BRING
AFTERWARD ARISING BRINGING
AGAIN AROUND BRINGS
AGAINST ASK BROUGHT
AGO ASKED BUT
AID ASKING CAME
AIMED ASKS CAN
ALL ASPECT CANNOT
ALLOWS ASPECTS CAST
ALLOWED ASSESSMENT CAUSED
ALLOWING ASSOCIATED CAUSINGALMOST ASSOCIATING CENT

ALONE ASSUMING CERTAIN
ALONG ATTEMPT CHANGE
ALREADY AUG CHANGED
ALSO AUGUST CHANGES
ALTHOUGH AVAILABLE CHANGING
ALWAYS AWAY CHAPTER
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CHARACTERISTICS CORPORATION EASY

CHARACTERIZATION CORRESPONDENCE EFFECT

CLASSIFIED COULD EFFECTED

CLEARLY COVERED EFFECTS

CLOSER COVERING EFFICIENCIES

COMBINATION DATA EFFICIENCY

COMBINATIONS DATE EFFICIENT

COMBINE DEC EFFORT

COMBINED DECEMBER EIGHT

COMBINES DEG EITHER

COMBINING DEGREES ELEMENTARY

COME DMONSTRATION EMPHASI S

COMES DEPENDENCE EMPLOY

COMING DEPENDING EMPLOYED

COMMENTS DEPT1 EMPLOYING

COMPANIES DESCRIBE ENCOUNTERED

COMPANY DESCRIBING ENDING

COMPARATIVE DESCRIPTION ENOUGH

COMPARED DESIGN EQUAL

COMPARING DESIGNED EQUALLY

COMPARISON DESIGNS EQUIPMENT
COMPARI SONS DESPITE ERRATA

COMPILATION DETAILED ESPECIAL

COMPLETE ."ETAILS ESSENTIAL

COMPLETED DETERMINATION ESSENTIALS

COMPLETELY DETERMINE ESTABLISH

COMPLEX DETERMINED ESTABLI SHED

COMFRISING DETERMINING ESTABLISHING

CONCENTRATED DEVELOP ESTIMATE

CONCEPTS DEVELOPED EjTIMATED

CONCERNING DEVELOPMENT ESTIMATES

CONDITION DEVELOPMENTS ';STIhATING

CONDITIONS DEVICE ESTIMATION
CONSEQUENCES DEVICES ETC
CONSIDER DIAMETER ,VALUATING

CONSIDERATION DID EVALUATION

CONSI DERED DIFFEPENT EVEN

CON S DERING DIFFICULT EVER

CONSI STING DIFFICULTIE0 EVERY

CONSTRUCTION DIMENSION EVERYTHING

CONTAIN DIMENSIONS EXAMPLE

CONTAINED DIRECT EXAMPLES

CONTAINING DISCUSSION EXCEPT

CONTENT DOES EXCEPTING

CONTINUALLY DOING EXPERIENCE

CONTINUING DONE EXPERIENCED

CONTINUOUSLY DOWN EXPERIENCES

CONTRIBUTION DUE EXPERIMENT

CONVENTIONAL DURING EXPERIMENTAL

COORDINATION EAH EXPERIMENTS

CORP EASILY EXPLANATION
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ElPlOATORl GREATER INTEREST
EXTREMELY GROUP INTERESTING
FABRICATION H.LD INTERIM
FACILITIES HANDLE INTO

SFACTORS HANDLING INSTRINSIC

FAMILY HAPPEN INTRODUCTION

FAR HAS INTRODUCED
FARTHER HAVE INTRODUCING

FAST HAVING INVESTIGATION

FEASIBILITY HEAVY INVESTIGATIONS
FKATURE HERE INVOLVE
FEATURES HOW INVOLVED

FEB HOWEVER INVOLVING

FEBRUARY HYPOTHETICAL ITS

FEW ILL ITSELF
FEWER IMPLICATION JAN
FINAL IMPLICATIONS JANUARY
FINALLY IMPORTANCE JL
FIND IMPORTANT JULY
FINDING IMPOSED JUN
FINDS IMPRESSIONS JUNE

FIVE IMPROVE JUST

FOLLOW IMPROVED KEEP

FOLLOWING IMPROVEMENT KEEPING
POR IMPROVI5MENTS KEEPS

""FOF0AL IMPROVING KEPT

FORTH INC KNEW

FORTHCOMING INCH KNOW

FOUND INCHES KNOWING

FOUR INCLUDE KNOWN

FROM INCLUDED KNOWS

FRONT INCLUDING LARGE
FULFILL INCLUSIVE LARGELY
FULL INCOMPLETE LARGER

FULLY INCOMPLETKUY LAST

FURNISHED INCORPORATING LATE

FURTHER INCREASE LATELY

GAVE INCREASED LATER

GENERAL INCREASES LEAST

CET INCREASING LEAVE

GETTING INCURRED LESS

GETS INDEED LESSER

GIVE INDICATE LET
GIVEN INDICATING LETS

GIVES INDUCED LETTER

GIVING INFLUENCE LETTING

GOES INFLUENCED LIKE

GOING INFLUENCING LIKELY

GONE INFOWIAL LIKES

GOOD INSIDE LIMIT
GOT INTENDED LIMITS



LI ST NEEDS OWNING
LI STS NEITHER OWNS
LI T-T.L NEVER PART
LONG NEVERTHELESS PARTIAL
LONGS NEW PARTIALLY
WOOK NEXT PARTICULAR

LOOKING NINE PARTLY
LOW NONE PARTS
LOWILR NOR PAST
LTD NOT PECUL! AR
MADE NOTE PENDING
MAINTAINED NOTES PER
MAINTAIlING NOTHING PERCENT
MAJOR NOTWITHSTANDING PERCENTAGE
MAKE NOV PERFOR4
MAKES NOVEMBER PERFORMED
MAKING NOW PERFORMING
MANY NOWHERE PERHAPS
MAR NUMBER PERIOD
MARCH OBSERVABLE PERMIT
MAXI?{M OBSERVATION PERMITS
MAY OBSERVATIONS PHASE
MEANS OBSERVED PLACED
MECHANISMS OBTSIN PLANI MEET OBTAINABLE PLANS
MEETING OBTAINED POSSESS
MERE OBTAINING POSSESSING
MERELY OCCUR POSSIBILITY
METHOD OCCURRENCE POSSIBLE
METHODS OCCURRING PRACTICAL
MIGHT OCT PRELIMINARY

!MINIMU OCTOBER PREPARATIONMINOR OFF PREPARE
MODEL OFTEN PREPARING

MODIFICATIONS DMITTED PRESENCE
MODIFIED ONCE PRESENT
MODIFY ONE PRESENTEDMONTHENTED
MONT��H-OLX PREVIOUS
MONTHLY ONTO PRINCIPALMONTHS OPERATE PRINCIPLEMORE OPERATED PRINCIPLES

MOREOVER OTHER PROBABLE
MOST OTHERS PROBLEM
MUCH OTHERWISE PROBLEMS
MUST OUT PROCEDURE
NARRO4 OUTLINE PROCEDURES
NEAR OUTSIDE PROCESS
NEARLY OVER PROCESSES
NECESSARY OVERCOME PRODUCED
NEED OVERLY PRODUCING
NEEDED OWN PROG
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PROGRAM REQUIRES SITUATIONS
PROGRAMS REQUIRING SIX

PROGRESS I'LSEARCH SLOW

PROJECT RESPECT SLOWLY

PROJECTS RESPECTING SMALL

PROMISE RESPECTIVELY SOME
PROPERTIES RESULT SOYET1ING

PROPERTY RESULTING SOMETIME

PROPOSED RESULTS SOON
PROVVDE RESUME SPECIAL
PROVIDING RETURN SPECIFIED

PUT REVIE-% SPREAD

QPR REVISED STANDPOINT

QUALIFICATIONS ROLE STARTING

QUALITATIVE RULE STATE

QUANTITATIVE SAID STATES

QUANTITIES SAME STATUS

QUANTITY SAT STILL

QUART SAVE STOOD

QUARTER SAVED STUDIES

QUARTERLY SAVES STUDY

QUICK SAW STUDYING

QUICKLY SAY SUBJECTED

QUITE SAYS SUBMITTED

RANGE SCIENTIFIC SUBSEQUENT

RATHIER SEE SUBSTITUTE

RATIO SEEM SUBSTITUTED

RATIOS SEEMS SUBTITLE

READILY SEEN SUCH

REALLY SEES SUGGESTED

RECENT SELECTIVE SUGGESTING

RECOMMENDATIONS SEMI SUGGESTION

REGARD SEP SUGGESTIONS

REGARDING SEPT SUI TABLE

REGULAR SEPTEMBER SUMMARY

RELATE SEVEN SUPLEMENT

RELATED SEVERAL SUPPLEMENTAL
RELATING SHALL SUPPLEMENTARY

RELATION SHORT SUPPLEMENTED

RELATIONS SHOULD SUPPLEMENTING

RELATIONSHIP SHOW SURE

RELATIVE SHOWING SURVEY
REMARKS SHOWN SYSTEM

REPORT SIGNIFICANCE SYSTEMS
REPORTED SIGNIFICANT TAKE

REPORTS SIMILAR TAKEN
REPT SINCE TAKES
REQUIRE SINGULAR TAKING

REQUIRED SIT TASK

REQUIREMENT SITS TASKS
REQUIRMETS SITTING 1CHNICAL
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TECHNIQUE UNDERNEATH WHETHER
TECHNIQUES UNIT WHICH
TEMPCRAL UNITED WHICHEVER
TEN UNITS WHILE

TESTING UNIVERSAL WHOLE
TESTS UNIESS WHOLLY
THAN UNTIL WHOSE
THAT UPON WHY
THE USAGE WIDE
THEIR USE WIDELY
THE. USED WILL
TEMISELVES USES WITH
THEN USING WITHIN
THEORETICAL USUAL WITHOUT
THEORETICALLY USUALLY WON
THEORIES UTILIZING WORK
THEORY VALIDATE WOULD
THEREBY VALIDATION XII
THEREFORE VALIDITY XIII
THEREIN VARIATION XIV
THESE VARIATIONS XIX

TiTHEY VAPIOUS XVI
THIS VARY XVII
THOSE VARYING XVIII
THOUGH VERSION YEAR
THOUGHTS VERSUS YEARS
THREE VERY YES
THROUGH VIA YET
THUS VICIdITY
TIMES VII
TITLE VIII
TOGETHER VOL
TOO VOLUME
TOOK WANT
TOPICS WAS
TOWARD WAY
TOWARDS WAYS
TREATED WELL
TREATING WENT
TREATMNT WERE
TRIAL WHAT
TRIALS WHATMVR
TRIED WHEN
TRY WHENEVER
TWO WHERE
TYPE WHEREAS
T'LPES WHEREBY
TYPICAL WHEREFORE
UNCONVENTIONAL WHEREIN
UNDER WER~OF
UNDERG3O WHEREVER
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